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‘Twas the day after Christmas, and up at the Pole 

St. Nick had returned from his gift giving role. 

With spirits so merry and heart that was light 

He thought of the presents he'd spread through the night. 


“These doctors are clever,” he chuckled with pride 
As he counted the offices he’d been inside. 

Why, during the wee hours he’d had to troop 

To many a suite with a lens set or loupe. 


At professional offices he'd left behind 
Refractors, projectors, and things of that kind 
As gifts the refractionists knew they would need 
In helping their practices thrive and succeed. 


“The man who invests in his practice is wise,” 


He said with a gleam in his knowing old eyes, =“ 
“I've been around and I surely can tell 
That he’s twice as wise who buys B & L.” 


RIGGS OPTICAL COMPANY 
Distributors of Bausch & Lomb Products 
GEWERAL OFFICES, CHICAGO, SAN FRANCISCO; BRANCHES IN PRINCIPAL WESTERN AND MID-WESTERN CITIES 
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EXPERIMENTAL STUDIES ON VITREOUS DETACHMENT* 


L. von SALLMANN, M.D. 
New York 


Interest in the problem of vitreous de- 
tachment has increased in recent years 
for two reasons: first, because of the re- 
vival of Leber-Nordensen’s vitreous the- 
ory of retinal detachment in the doctrine 
of Gonin and in the experimental work 
of Lindner on the dynamics of detached 
vitreous ; and second, because of the fre- 
quency of its occurrence with retinal de- 
tachment, with myopia, and with senile 
changes. 

In view of these facts a study of the 
pathogenesis of vitreous detachment is of 
practical importance. Explanations and 
discussions of this question have had a 
purely hypothetical basis since there has 
been no experimental, clinical, or ana- 
tomic proof of any theory excluding 
shrinkage of the vitreous due to an or- 
ganized exudate or loss of vitreous due to 
a perforating injury. 

It is generally assumed that a primary 
shrinkage or a primary loss of volume of 
the vitreous body is responsible for the 
development of a vitreous detachment. 
This assumption was used as a working 
hypothesis for the first part of the studies 
reported here. The experiments represent 
an attempt to investigate some factors 
which reduce the volume of the vitreous 
body in vitro. 


*From the Department of Ophthalmology, 
College of Physicians and Surgeons, Columbia 
University, and the Institute of Ophthalmology, 
Presbyterian Hospital. Supported by the Knapp 
Memorial Foundation. Presented at the twelfth 
annual meeting of the Association for Research 
in Ophthalmology, at Cleveland, June 3, 1941. 


The technique of the volume determina- 
tions of pigs’ vitreous was the same as 
that described in a previous paper’ and 
consisted principally in the prevention of 
an uncontrolled loss of capillary-bound 
vitreous fluid by leaving the ciliary body 
and nerve head with surrounding retina 
in place. 

The experiments fall into the following 
groups: 

I. Experiments with protected vitreous 
preparations 
A. Effect of H-ion concentration 
B. Effect of hypertonicity 
C. Effect of dehydrating neutral salts 
in high concentrations (extended 
to experiments in vivo) 
D. Effect of changes in the electric 
charge 
E. Effect of pressure 
F. Effect of enzymes (extended to 
experiments in vivo) 
II. Experiments with vitreous prepara- 
tions without nerve head 

Some topics will be treated briefly since 
they represent a confirmation of known 
facts. 


A. The effect of H-ion concentration 


Relative to the effect of H-ion concen- 
tration, no loss in volume was found in 
the range of pH 4 to 11. The irreversible 
shrinkage beyond this range is without 
applicability to the living eye. 


B. The effect of hypertonicity 
As might be expected, hypertonic sur- 
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rounding fluid generally decreased the 
volume of the vitreous preparations. Such 
volume changes were reversible. The ef- 
fect of a slight increase of the osmotic 
concentration of the outside fluid was, 
however, overcompensated by a swelling 
tendency observed in such preparations. 
Pigs’ vitreous began to lose in volume 
when the concentration of the solution of 
sodium chloride exceeded 1.2 percent. 

It is known that the osmotic concen- 
tration of body fluids, if artificially in- 
creased, is quickly restored. The results 
of hypertonicity could be therefore only 
temporary. 


C. The effect of dehydrating neutral salts 
in high concentrations 


The experiments of the next two 
groups have as their theoretical basis the 
response of real hydrogels to the action 
of neutral salts in high, and low concen- 
trations. Hofmeister? studied the effect of 
neutral salts on gels and arranged them in 
a series with regard to their swelling and 
shrinkage effect. Later the applicability of 
the Hofmeister series was studied in all 
fields of biology. The results of experi- 
ments on vitreous preparations will be 
compared with the work of Bungenberg 
de Jong and his co-workers* on gelatin 
and agar. The explanations of the action 
of the so-called lyotrope series of anions 
must be omitted here, but it can be stated 
briefly that hydration and electric charge 
of the micelles are supposed to be the fac- 
tors on which volume changes depend. 

The studies reported here are con- 
cerned with the dehydrating action of 
neutral salts in high concentrations. The 
shrinkage obtained in 0.25, 0.5, and 1 
normal solutions of these salts reached 
25 percent of the original volume (in 
1 N K,SO,) and was completely revers- 
ible. 

The investigations were extended to 
experiments on rabbits, and vitreous de- 
tachment was produced by the intravitreal 


injection of dehydrating salts with the 
following technique: An intravitreal jp. 
jection of 0.2 c.c. of a normal solution of 
potassium sulphate and other salts of the 
Hofmeister series was made with a fine 
needle (27 gauge). To prevent the escape 
of the injected fluid or of vitreous, the 
anterior chamber was emptied previously 
by paracentesis. 


Fig. 1 (Sallmann). Detachment of vitreous 
after intravitreal injection of 0.2 cc. of a 
normal solution of potassium sulphate (Szent- 
Gyorgyi fixation). 


Vitreous detachment was found 24 
hours after the injection of potassium sul- 
phate but was absent in eyes removed 
after several days and also in eyes in- 
jected with equimolar solutions of hydrat- 
ing salts. It appears therefore that this 
type of experimental vitreous detachment 
is reversible—like the shrinkage of the 
vitreous observed in vitro. 

To avoid injury by injection, the anion 
was introduced into the vitreous by ionto- 
phoresis in another series of experiments: 
Under pernoston anesthesia the sclera was 
exposed by a conjunctival incision at the 
upper circumference. The superior rectus 
and superior oblique were displaced by 
sutures, and a Birkhauser electrode, 9 
mm. in diameter, containing a normal 
solution of the salt, was placed on the 
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sclera for 5 minutes at 5 milliamperes. 
The penetration of the salts into the vitre- 
ous was tested qualitatively. 

No vitreous detachment was observed 
by the introduction of the sulphate with 
this method, but an average 3- to 5-mm. 
lowering of the intraocular pressure, be- 
low the figures obtained with sodium 
chloride or hydrating salts, was evident 
for several days. It does not seem im- 
probable that the decrease in intraocular 
tension was caused by dehydration. 


D. The effect of changes in the electric 
charge by neutral salts in low concen- 
trations 


There is a remarkable resemblance be- 
tween the outcome of experiments on 
vitreous preparations and experiments re- 
ported on gelatin and agar in solutions of 
neutral salts in low concentrations. The 
resulting shrinkage is supposed to be a 
discharge phenomenon depending in its 
extent on the valence of the ion whose 
charge is opposite that of the gel. In the 
negatively charged colloid system of the 
vitreous at a physiologic pH, the valence 
of the cation is effective. Desalinated 
vitreous preparations in equimolar solu- 
tions (5 and 10 milliequivalents) of the 
monovalent potassium chloride showed 
less shrinkage than in bivalent salts 
(BaCl, and CaCl,). The shrinkage in 
solutions of the trivalent hexamine cobalt 
chloride surpassed that in solutions of the 
mono- and bivalent salts. In the experi- 
ments with neutral salts, therefore, the 
vitreous preparations acted like real hy- 
drogels. 


E. The effect of pressure 


Pressure from the outside is another 
factor that may reduce the volume of the 
vitreous. The activity of the external 
ocular muscles, the intensive contraction 
of the orbicularis, contusion, and—among 
the therapeutics—massage, can be re- 
garded as pressure factors. Massage per- 


formed on an aphakic eye, the lens having 
been removed intracapsularly, demon- 
strates such volume changes clearly. As 
experiments in vitro show, volume losses 
due to pressure are reversible, if the loss 
does not exceed 10 percent of the volume. 


F. The effect of enzymes 


In the last group of experiments with 
intact vitreous preparations, the influence 
of enzymatic factors on volume changes 
was studied. The frequent occurrence of 
vitreous detachment in early stages of 
endophthalmitis septica and of throm- 
bosis of the central retinal vein suggested 
an investigation into the effect of pro- 
teases. Numerous experiments were per- 
formed with trypsin: it was injected into 
the preparations; its activity was varied 
with heat ; it was used as the outside fluid 
in varying dilutions, at different H-ion 
concentrations, and at different tempera- 
tures. These experiments were followed 
by others on rabbits, and consisted of the 
intravitreal injection of trypsin solutions. 
In no way were the results consistent. 

The effect of leucoproteases was ex- 
amined in vivo by the intravitreal injec- 
tion of washed leucocytes produced in the 
pleural cavity of other rabbits by the 
aleuronate method. In two instances a 
beginning vitreous detachment was ob- 
served ; because of the injury by injection, 
the results cannot be attributed with cer- 
tainty to an enzymatic action. 

Meyer and his co-workers‘ consider a 
mucopolysaccharide, hyaluronic acid to 
be the gel-forming factor of the vitreous. 
Hyaluronidase hydrolizes this com- 
pound.’ Preparations of pneumococcic 
and testicular extract containing the en- 
zyme were used to study its effect on 
vitreous preparations. The volume 
changes following the injection of 0.2 c.c. 
of the enzyme into the preparations were 
compared with those after the injection 
of the same amount of heat-inactivated 
enzyme and of a 0.9-percent solution of 
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sodium chloride. No volume changes oc- 
curred that could be ascribed to the ac- 
tivity of the hyaluronidase. 

The experiments with enzymes did not, 
therefore, reveal any convincing relation 
to shrinkage of the vitreous. But that 
such a relation does exist cannot be denied 
in the case of negative results, with the 
technique used. 


DIscUSSION 


The experiments on protected vitreous 
preparations demonstrated that volume 
losses produced by osmotic and dehydrat- 
ing processes, by shifts in the electric 
charge, and by pressure are generally 
reversible. 

These results cannot be applied to the 
living eye without reservation. Many fac- 
tors—such as regeneration and exchange 
of vitreous fluid and other basic biological 
processes, permeability of the condensa- 
tion membrane under normal and patho- 
logic conditions, and elasticity of the 
sclera—cannot be evaluated in their rela- 
tion to the volume changes of the vitreous. 
On the other hand, there is little doubt 
that the factors examined in vitro influ- 
ence the volume changes of the vitreous 
in life. It is probable that the volume 


losses produced by these factors in Vivo 
are also reversible and transitory, ¢. 
pecially if the condensation membrane of 
the vitreous is not damaged. 


II. EXPERIMENTS WITH VITREOUS PREP- 
ARATIONS WITHOUT NERVE HEAD 
This leads to experiments in the second 

part which were performed on vitreoys 
preparations without nerve head, accept- 
ing as a working hypothesis the possibility 
of a vitreous detachment without a pri- 
mary shrinkage. 

A dise-shaped defect of the condensa- 
tion membrane at the posterior pole is q 
common finding in cases of myopic and 
senile vitreous detachment. The defects 
are thought to be caused by the separation 
of the vitreous from its insertion at the 
disc border in the area martegiani. 

A comparable result was achieved in 
vitro by cutting off the nerve head and 
the adjacent retina. The damaged prepa- 
rations were then suspended in 0.9 percent 
sodium-chloride solution and in freshly 
prepared vitreous fluid. Instead of the in- 
crease in volume generally found in intact 
vitreous, a decrease was noted in most of 
the modified experiments. The escape of 
the free, capillary-bound fluid at the pos- 


TABLE 1 
VOLUME CHANGES OF PREPARATIONS OF PIGS’ VITREOUS WITH AND WITHOUT NERVE HEAD 


With nerve head in vitreous fluid 


Without nerve head in vitreous fluid 


Volume Volume 
Original after Percent se after Percent 
Volume 20 hours Change — 20 hours Change 
cc. c.c. c.c. 
4.15 4.65 +12.0 §.25 5.05 —3.8 
5.02 5.35 +6.55 4.8 —12.7 
S79 6.05 +6.13 5.0 5.0 0 
6.07 5.93 —2.3 6.38 6.25 —2.04 
4.8 5.15 +7.27 ee 5.7 0 
With nerve head in 0.9% NaCl Without nerve head in 0.9% NaCl 
4.8 5.29 +9.35 4.95 4.75 —4.3 
&.2 4.5 +7.14 4.25 3.95 —7.05 
4.7 §.2 +10.6 5.20 —5.4 
4.87 5.15 +5.73 §.58 5.5 —1.43 
5.8 6.2 +6.89 4.75 4.74 —2.1 
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terior pole was the probable cause of the 
loss in volume. 

When the preparations without nerve 
head were suspended in solutions of 
strongly hydrating salts, as 0.5 normal 
potassium thiocyanate, they showed a loss 
of 7 percent instead of the average swell- 
ing of 25 percent. 

Returning to clinical cases of vitreous 
detachment with disc- or ring-shaped de- 
fects of the condensation membrane at 
the posterior pole, it will be remembered 
that degenerative processes at the nerve 
entrance in the form of choroidal atrophy 
are present in many instances. It can be 
assumed in such cases that degenerative 
changes around the nerve head involve the 
structures of the area martegiani and lead 
to a seepage of free fluid into the sub- 
vitreal space, thereby increasing the sepa- 
ration of the involved parts. One or more 
of the factors mentioned in the first part, 
generally producing a transitory decrease 
in volume, may influence the further de- 
velopment of the vitreous detachment. 
Clinical experience and examination in 
vitro agree with the acceptance of this 
form of a vitreous detachment as a per- 
sistent one; that is, not reversible. 


DIscuUSSION 


In the experiments of other investiga- 
tors on naked vitreous or parts of vitreous 
a slow decrease in volume was found in 
solutions of physiologic salt concentration 
and in hypotonic solutions. This loss can 


be attributed to the escape of capillary- 
bound fluid. The experiments reported 
here showed that a similar loss of fluid and 
decrease in volume followed an injury 
of the condensation membrane at the 
nerve entrance. 

Whatever the physiologic importance 
of the area martegiani in the process of 
water transport and exchange may be, 
the course of a vitreous detachment, its 
clinical symptoms and signs, favor the 
concept that a defect of the condensation 
membrane at the nerve entrance causes 
the detachment. 

Experiments in vitro support this 
theory. 

SUMMARY 

1. The effects of osmosis, dehydration, 
discharge, and pressure on volume de- 
crease and the basic reversibility of the 
loss were demonstrated in experiments 
on the vitreous in vitro and in some ex- 
periments in vivo. 

2. No conclusive results of the effect 
of enzymes (proteases, hyaluronidase) 
were observed in vitro or in vivo. 

3. In contrast to the volume increase 
of protected-vitreous preparations in 0.9- 
percent sodium chloride, a loss in volume 
was obtained by damaging the posterior 
pole of the preparation. 

4. The results with damaged-vitreous 
preparations support the theory that a 
vitreous detachment may be caused by 
degenerative changes in the area marte- 
giani. 
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GLIOMAS OF THE RETINA* 


A HISTOPATHOLOGIC STUDY 


M. M.D., AND WILLIAM L. BENeEDIctT, M.D. 
Rochester, Minnesota 


Before their origin was recognized, tu- 
mors of the retina were long known as 
“fungus medullaris” or “fungus hema- 
todes.’”’**? Wardrop*™ in 1809 gave the first 
comprehensive clinical description and 
called attention to the fact that there were 
“cancers” of the eye which arose solely 
from the retina. Virchow®® in 1864 
pointed out the presence in the retina of 
supporting tissues analogous to the neu- 
roglia of the brain, and was the first to 
attribute to these neuroglial cells the ori- 
gin of the retinal tumors, for which he 
therefore proposed the name “glioma of 
the retina.” Following Virchow, numer- 
ous workers, including Hirschberg,” 
Knapp,”” Greeff,?° and others, reported 
studies confirming the gliomatous nature 
of these tumors, and although various 
other classifications were offered, such as 
“glia angiosarcomata” (da Gama Pinto," 
1886) and small round-cell sarcoma 
(Delafield,** 1871), Virchow’s conception 
of the nervous origin of these tumors 
eventually gained widespread acceptance, 
and the term “glioma retinae’’ came into 
general use.*? 

In 1891 Flexner’ first described in a 
retinal tumor the formation known as a 
“rosette” ; that is, a ring of columnar cells 
arranged about a central circular lumen, 
having a fine “limiting membrane” just 
within the inner border of the cells and 
sometimes delicate protoplasmic cell proc- 
esses projecting into the lumen, a picture 
which suggested to him the form of the 


*From the Section on Surgical Pathology 
and the Section on Ophthalmology of the Mayo 
Clinic. Read at the twelfth annual meeting of 
the Association for Research in Ophthalmology, 
Cleveland, Ohio, June 3, 1941. 


rod-and-cone and external-nuclear layers 
of the retina; that is, the layers formed 
by the rod-and-cone cells. Tracing the 
origin of his tumor to a small point in the 
external-nuclear layer, Flexner concluded 
that the tumor arose from the rod-and- 
cone cell layer, the layer designated by 
Schwalbe as the sensory epithelium or 
“neuro-epithelium” of the retina. Flexner 
therefore proposed for this type of tumor 
the term “neuro-epithelioma.”’ 

Grinker** (1931) offered a classifica- 
tion of the retinal tumors that divided 
them into three groups: (1) medullo- 
epitheliomas, consisting of neuro-epithe- 
lium, retinoblasts, and primitive retinal 
epithelium, and arising from persistent 
primitive retinal epithelium in the pars 
ciliaris retinae, or ciliary epithelium; (2) 
neuro-epitheliomas, consisting of spongio- 
blasts in the form of rosettes, as well as 
primitive spongioblasts, astroblasts, astro- 
cytes, and probably oligodendroglia, and 
arising from primitive spongioblasts or 
neuro-epithelium; and (3) retinoblasto- 
mas, the most common type, arising from 
and composed of small undifferentiated 
cells of the type called “retinoblast,” a 
hypothetical bipotential embryonic cell as- 
sumed to be derived from the germinal 
cells of the primitive retinal epithelium. 

In 1937 McLean* reported a tumor 
arising in the inner layers of the retina 
which he classified as an astrocytoma. No 
such tumor was found in our material, but 
we had the privilege of examining a sec- 
tion of McLean’s specimen (fig. 1). The 
tumor was composed chiefly of spindle- 
shaped cells with long fibrillary processes, 
which McLean showed by differential 
stains to be neuroglial tissue. This appears 
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to be a rare if not unique case of retinal 
tumor composed of well-differentiated 
glial cells, although Verhoeff*® and others 
had predicted the possibility of such an 
occurrence. 

In an effort to determine the nature of 
the retinal tumors that we have seen and 
to sort them into a useful classification, we 
have made a histopathologic study of 35 


eyes surgically removed because of retinal 


silver-carbonate method for microglia and 
oligodendroglia. 

Of the 35 patients from whom eyes 
were removed, all but one had been ex- 
amined at the Mayo Clinic ; in three cases, 
the eye was removed elsewhere and tissue 
or sections were sent to us for our exam- 
ination, Clinical data on the 35 cases are 
summarized in table 1. In 15 cases the left 
eye was involved and in 15 the right; in 


Fig. 1 (Parkhill and Benedict). Astrocytoma, case reported by McLean. 
The tumor arises in the inner layers of the retina (X18). 


tumor. Sections stained with hematoxylin 
and eosin were examined in every case, 
and where material was available for spe- 
cial stains, additional techniques were 
employed. These included Mallory’s phos- 
photungstic-acid hematoxylin for glia 
fibrils, Weigert’s elastic-tissue stain, van 
Gieson stain for connective tissue, and 
cresyl violet for ganglion cells. Heavy- 
metal-impregnation methods included the 
Bielschowsky procedure for nerve cells 
and processes and the modification sug- 
gested by Orlandi; the Bodian technique 
for nerve cells and processes; Cajal’s 
gold-chloride and sublimate technique for 
astrocytes and processes, and Hortega’s 


four of the 35 cases (11.4 percent) both 
eyes were involved. In one case the situa- 
tion was not recorded. In a series of 405 
collected cases quoted by Parsons, the 
right eye was involved in 143 cases and 
the left in 165; both right and left eyes 
were involved in 97, or almost 24 percent, 
a figure which represents the incidence of 
bilateral involvement generally quoted. 
Eighteen of our cases were in males, 16 
in females; in one, the sex was not re- 
corded. In a series of 704 cases collected 
by Owen, 346 were in males, 327 in fe- 
males, and 31 not recorded.** 

Grossly the retinal tumors were grayish 
or whitish, nodular, and fairly well cir- 
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TABLE 1 
CLINICAL DATA ON CASES OF RETINAL GLIOMA 
| 
Dura- 
tion 
Loca- Age at | Symp- | Results,| Duration| Recurrence + 
tion Extraocular | Opera-| toms Les of Life — — 7 
Case| Sex| Eye| Primary| Extension | tion, | before after (Interval) _ T oO! Remarks 
Tumor years | Opera- Dead Operation! Site 
tion, pera- 
years 
1 | M | Rt.) Post.? | Opticnerve| 4 | 2 | Died | Not | 8 mo. | Orbit?| Ret.* 
| | known 
2\M_ Rt.| Diffuse | ~ < ened 3 | bad Died | 19 da. | ? | ? | Ret. | Glioma It. eye 
orbit 
3 | F Rt.| Post.? | Opticnerve;; 4 | 11/12, Recur- | ? 5 mo. | Orbit; | Ret. | Final outcome 
| | episcleral | | rence | | menin-| not reported 
| | | | ges? 
F | Be. Diffuse Opticnerve;| 4 12/12, Died | 21da. | . | * | Ret. | Convulsions 2 
| episcleral | | days postop. 
5 |F Lt.| Post. | Opticnerve| 4 | 10/12, Died | 5 mo mo. | Orbit; | Ret. | Twin sister (case 
| | | | menin- 32) had bilat. 
| ges | gliomas 
6 | F | Rt.| Diffuse | Opticnerve | 21/12) 7/12, Died 9 mo Prob. | intra- | Ret. | Comatose on ad- 
| | cranial exten- mission; left eye 
| | | sion at | Ist ad- removed 4 mo, 
| ‘mission | after rt. 
7 | M | Rt.| Diffuse | Opticnerve;| 1 4/12) ae, Died | 5-6 mo. ? — Ret. | Glioma It. eye; 
| | episcleral | ? radium treatment 
8|M) Lt. | Post.? | Opticnerve ; 2 6/12 7/12; Died | 10} mo. | 7 mo. lonk Ret. Convulsions 9 
| | | N.S. mo. postop. 
9 | F | Lt.| Post.? | Opticnerve; 24/12, 12/12) Died less than > | Ret 
| | | | episcleral? | | | 9mo. | 
10 | M Diffuse | Opticnerve;| 64/12) 1 | L& Wt 14 yr. | mo. “Orbit Ret Recurrence; _ra- 
| episcleral | | | | | dium treatment 
11|M | Lt. Diffuse Orbit; optic! 4 | 15/12) Died 5 mo. ? | on Elevated retina. 
| | nerve | | Rt. eye seen 3 
| | | mo. postop.; 
| | | shrunken globe 
12 | M |Lt.| Diffuse , Opticnerve; 26/12, 1 Died | Probably! 3 mo. | Intra- | Ret 
| | | episcleral? | about cranial 
| | 4 mo. 
13 | F | Lt. | Diffuse | Opticnerve;| 26/12) 9/12) Died 7 mo. 3 mo. | Orbit; | Ret. 
orbit pre- 
| aur. 
14 ? ? | Post. | Optic nerve 3 ? 3 ? Ret. Patient not seen 
| at clinic; slide 
sent in 
15 Rt. Episcleral? 4 2da. | Died 1 yr., 4 mo. | Orbit;| Ret 3 rec., treat. with 
3 mo. lid radium and exci- 
sion 
16| F |Lt.| Pos.? | — | 1 | 16da.| L&W| 13 yrs — | — | Ret 
17 | F | Rt.| Diffuse -- 19/12 2/12| Prob. Ret.; | Strabismus at 
L&W phth birth. Letter 6 
6 yrs. bulbi | yrs. after oper. 
from mother; no 
mention of recur- 
rence 
18 | M | Lt. | Diffuse | 16/12, 13/12| Died 11 mo. (8-9mo. Head?) Ret.; |‘‘Sarcoma—arm; 
arm? | phth. | great bumps in 
bulbi | head.” No recur- 
rence in socket 
19 | M|Rt.| Ante- | — | 3 3/12| L & W | 22 yrs. _ — | Neuro- 
rior epith 
20 Rt.| Post.& | Optic nerve | 26/12} 1} mo.| Died 5 wk. 4wk. | Orbit | Neuro- 
temp. epith 
21 Rt.| Post. & | _ | 26/12| 2wk. | L&W Atleast | — — | Neuro- 
temp. } yrs. 


3 
Case 
22 
23 
| 24 
25 
26 
27 
28 
2s 
x 
3 
3 
3 
| 
| 
| 
i 
1 
1 
ot 
| | traced 
since | | 


GLIOMAS OF THE RETINA 1357 


TABLE 1—Continued 


Extension tion, | before 


Case Sex | Eye} Primary 


Dura- 
— D 
Loca- Age at | Symp- | Results, | Duration; Recurrence 
tion | Extraocular | Opera-'| toms | Living | of Life |————— Wy 


after (Interval Remarks 


Operation) after 


T r years | Opera-| Dead : 
tion, Opera- | Site 
years tion 
D2 F |Lt.| Post. & _ 3+ | 2}mo.| L & W | 8 yrs.? —_ — | Neuro-| Letter from mo- 
diffuse epith. | ther 8 yrs. post- 
op.; no mention 
of recurrence 
23 | M | Rt.| Post.? — 22/12} 18/12) Died 1 yr. 10 mo.) Hu- Neuro-| X-ray & radium 


merus;| epith. | 5-6 mo. before 
head enucleation. Tu- 
mor It. eye 
treated with ra- 
dium 


24| F | Rt.| Ant.? 3 6 mo. | Died 


Neuro-| No recurrence 
epith. | nor _metastas's; 
died “heart trou- 


10 yrs. 


ble 
25 | F | Rt.| Ant | 12/12) Sda. | L& Syrs. | — | Neuro- 
| epith. 
"26 | M | Rt.| Post. 26/12| 1 mo. | L&W | 11/12 — | — | Newe 
yrs. epith. 
27| M | Rt.| Post. & _ | 6/12| 2mo. | L& W| S yrs. _ — | Neuro- 
| temp.? epith. 
28 | F | Lt.| Post. & 7/12| 2 mo. ? — | Neuro-| Not traced 
| temp. | epith. 
29 | M | Lt. | Post. Optic nerve | 3 6/12) 4 mo. | Died 6 mo. 34 mo. Orbit Neuro-| Recurrence 
| epith. | treated with 
radium 
30 M | Rt.| Diffuse | Optic nerve; 5 9 mo. | Died “few ? a Neuro-| Date and site re- 
episcleral weeks” epith. | currence not 
given 
“31 | F | Lt.| Post. 36/12| 6?mo.| Died | About | 11mo.| Head | Neuro- 
| 14 mo. epith. 
“32 F | Lt.| Ant. —— 4 4mo. | L& W | 18} yrs. _ —_ Neuro-| Glioma right eye 
epith. | treated with ra- 
dium. Twin (case 
5) died of glioma 
33 | F | Rt.| Post. _— 2 6 mo. | L & W | 9} yrs. — — | Neuro- 
epith. 
34 | M | Lt.| Diffuse | Episcleral 3 9mo. | L& W | 5 yrs. ? ? Neuro-| Symptoms of tu- 
epith. | mor returning 2 
yrs. postop. X- 
ray treatment. 
Enucleation else- 
where 
35 | F | Lt. | Diffuse | Optic nerve; 4 2 yrs. | Died 4} mo. 24 mo. |} Occip.;| Neuro- 
episcleral aoa epith. 
axilla 


* Ret.—Retinoblastoma type. 
+ L & W—Living and well. 


cumscribed in earlier stages ; diffusely fill- 
ing the vitreous chamber or practically the 
entire globe in advanced stages. The tu- 
mors were soft and friable, at times al- 
most fluid. On cut section small red points 
representing blood vessels and sometimes 
small hemorrhages were seen. There were 
yellowish regions of degeneration, and 
usually small gritty chalky-white particles 
of calcium. 


The tumors were prone to extend into 
the optic nerve; within the globe, exten- 
sion to the choroid was most common and 
in many cases extensive. The iris, ciliary 
body, sclera, cornea, and other ocular 
structures also were involved at times. 

Microscopically the characteristic struc- 
ture was the often-described perivascular 
arrangement of bands or cuffs of closely 
packed small cells around tumor blood 
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vessels; these, in turn, surrounded by a 
mantle of degenerating and necrotic cells. 
To account for this characteristic archi- 
tecture, the explanation has been offered 
that the rapidly growing tumor cells soon 
outdistance their blood supply and become 
degenerated, leaving only a band of living 
tumor cells adjacent to blood vessels.*” 
This, however, is not the whole story, for 
the same formation occurs in small and 
probably early tumors; in fact, Parsons 
said that the perivascular arrangement is 
invariably present in the early stages. Our 
study confirms this finding, for such a 
structure has been found in all the cases 
in this series, whether the tumors were 
large or small, of long or short duration. 
This form was, however, much more ex- 
tensive in certain instances than in others ; 
in the primary tumors, or tumors still 
within the vitreous chamber, it was gen- 
erally the predominating arrangement, 
whereas in choroidal and extraocular ex- 
tensions there was usually much less de- 
generation and, when present, it was 
distributed more irregularly. It has been 
suggested that the pressure of the rapid 
growth of the tumor within the unyielding 
walls of the globe may be the factor 
responsible for the frequent degeneration 
of cells distant from the blood vessels, 
yet choroidal extensions still confined 
within the sclera and presumably subject 
to the same tensions usually show rela- 
tively little degeneration of this type. It 
would appear that the complete explana- 
tion remains yet to be discovered. In 
smaller regions of the primary tumors 
and in the larger part of intraocular and 
orbital extensions, the predominating type 
of growth was usually in relatively solid 
masses or strands and cords of cells, with 
relatively small and irregular regions of 
degeneration. 
Various stages of degeneration were 
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seen in the primary tumor, from Cells jn 
which the nuclei took the basic Stain 4 
little less intensely than normal to those 
in which the nuclei stained only with acid 
stains or not at all. In some cells the 
nuclear chromatin was massed in heavy 
clumps; in others the nuclei were frag. 
mented and simulated polymorphonuclea; 
leukocytes. Within the islands of degen. 
erated cells, characteristic regions of cal. 
cification often were found (in all py 
five of our tumors) and in some cases 
there was also a delicate line of calcifica. 
tion in the walls of tumor blood vessels, 

The cellular structure most commonly 
found was that of masses of small cells 
with scanty, poorly staining, almost inyis. 
ible cytoplasm, and relatively large nucle 
with abundant chromatin staining deeply 
with hematoxylin. Occasionally a fine tail- 
like process was seen extending away 
from one pole of the cell. The cells were 
for the most part fairly uniform in size, 
and under the low power of the micro- 
scope the nuclei appeared nearly round or 
spherical, so that the appearance of lym- 
phosarcoma was suggested to some ex- 
tent. However, under higher power the 
majority of the nuclei were seen to have 
a slightly angular or polygonal appear- 
ance, or even a form often described as 
“carrot” or “wedge” shaped. 

The cells appeared to be extremely 
undifferentiated or anaplastic. With spe- 
cial stains for glial and nerve fibrils, no 
cell processes nor fibrils were demon- 
strated in these cells, which appeared to 
be too “primitive” or anaplastic to have 
developed such evidences of specialized 
functional differentiation. Such cells are 
likened by Bailey and Cushing‘ and others 
to the “retinoblast,” a hypothetical highly 
undifferentiated cell of the developing 
embryonic retina, comparable to the hypo- 
thetical primitive “medulloblast” of the 


|| 

cer 
the 
| eitl 
A 
fet 
Cu 
tor 
his 
mé 
sy: 
| 
tl 
r 
| 
] 


GLIOMAS OF THE RETINA 1359 


central nervous system, and like it having 
the potentiality of differentiating along 
either neuroblastic or spongioblastic lines, 
A tumor composed chiefly of such undif- 
ferentiated cells is called by Bailey and 
Cushing and by Grinker** a “retinoblas- 


toma.” These tumors closely resemble 


histologically the very cellular, highly 
malignant tumors of the central nervous 
system known as “medulloblastomas” and 


and Cushing* “retinoblastomas” (fig. 2). 

Twelve tumors, while possessing cells 
of this type, showed in addition a varying 
amount of rosette formation, and were of 
the type called by Flexner, Grinker,”* 
Bailey and Cushing,* and others, neuro- 
epitheliomas (fig. 3). The rosettes were 
composed of a ring of cuboidal or cylin- 
drical cells arranged about a central lumen 
with delicate limiting membrane, most of 


Fig. 2 (Parkhill and Benedict). Case 10. Retinoblastoma type of tumor. Small, extremely 
undifferentiated cells, with scanty cytoplasm and hyperchromatic nuclei (210). 

Fig. 3 (Parkhill and Benedict). Case 29. Neuro-epithelioma type of glioma, Many well-formed 
rosettes as well as pseudorosettes are seen. Mitotic figures are numerous (X200). 


the similar tumors of the sympathetic 
nervous system called by Wright** “neu- 
roblastomas,” and they are considered 
generally to be similar in nature.‘ 

All our tumors were found to contain 
highly undifferentiated cells of the type 
which Grinker likens to the “retinoblast.” 
Eighteen of our tumors were composed 
almost entirely of such cells and were of 
the type called by Grinker®* and by Bailey 


the cytoplasm lying between the polygonal 
or wedge-shaped, deeply staining nuclei 
and the inner border of the cells. The 
rosettes had no external nor basement 
membrane; long processes tapering away 
from the base of the cells occasionally 
were seen. Bailey and Cushing and others 
have called these cells primitive spongio- 
blasts. 

In our cases, rosettes were present in 
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Fig. 4 (Parkhill and Benedict). Case 24. 


very small numbers in some of the tu- 
mors; in others they were more numer- 
ous, and in three they were the predom- 
inating structure. A tumor in which 
rosette formation is seen throughout is 
rare, though Grinker®? said a “pure” form 
may occur arising from the pars ciliaris 
retinae. Even where few rosettes were 
present, however, there was usually evi- 


dent in the remainder of the 
tumor a marked tendency of the 
cells to be grouped or “clumped” 
in short rows or small segments 
of circles about clear spaces filled 
with delicate fibrillary material. 
Sometimes the cells surrounding 
the clear region were arranged in 
nearly circular formation, com- 
posing so-called pseudorosettes 
(fig. 4). While these formations 
usually appeared in abundance in 
tumors displaying true rosettes, 
they also were numerous in cer- 
tain cases (five in our series) in 
which rosettes were not discov- 
ered. The pseudorosette forma- 
tion suggested strongly an in- 
complete or partially successful 


Neuro- 
epithelioma type of glioma. Numerous pseudorosettes. 
The clear spaces filled with fibrillary material are un- 
usually large (200). 
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step toward rosette formation. 
indeed in some of the Pseudo, 
rosettes regions could be seen . 
which adjoining cells had devel. 
oped a “limiting membrane’ 
which, however, did not extend 
in a complete circle or enclose g 
lumen. These tumors resembled 
so closely in structure, origin 
and development the tumors with 
true rosettes that they were cop. 
sidered to be of nearly if no 
quite the same degree of differ. 
entiation and to fall into the same 
group. 

Ocasionally seen were regions 
in which elongated cells with nar- 
row angular nuclei were ar. 
ranged in a ring surrounding 


a blood vessel, the cells packed closely 
side by side with long axes parallel 
to each other and perpendicular to the 
vessel wall (fig. 5). Usually there was 
little cytoplasm between the nucleus and 
the inner border of the cell; occasionally 
an indistinct process was seen extending 
toward the wall of the blood vessel. When 
such a vessel was sectioned at right angles, 


Fig. 5 (Parkhill and Benedict). Case 35. Rings of 
tumor cells surrounding blood vessels; also bands of 
tumor cells surrounding small areas of degeneration; 
sometimes called pseudorosettes (275). 
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a picture imitating a rosette was seen. 
Sometimes, in fact, such structures have 
been described as true rosettes. Such an 
arrangement iS sometimes present in 
medulloblastomas of the central nervous 
system. It was seen in five of our tumors, 
in all of which either the rosette or pseu- 
dorosette structure predominated. The 
cells had somewhat the appearance of 
epithelial cells and, we believe, were also 
evidences of slight differentiation in the 
tumor. The alignment of tumor cells in 
a ring about a blood vessel often is re- 
ferred to as a pseudorosette. Another 
arrangement frequently described as a 
pseudorosette is that resulting from the 
degeneration of a small group of tumor 
cells leaving a clear space, generally con- 
taining some cellular débris, surrounded 
by a ring of living cells. However, these 
forms are not considered here to be pseu- 
dorosettes; this term is reserved for the 
previously described structural develop- 
ment of irregular circles or segments of 
circles of cells surrounding a clear region 
containing fibrillary material. 

A variation of the rosette structure 
rarely seen was in the form of narrow 
rows of elongated angular cells, some- 
times with a distinct limiting membrane 
bordering a narrow canal. The cells were 
aligned with their long axes parallel to 
each other and perpendicular to the limit- 
ing membrane surrounding the canal (fig. 
6). This arrangement resembles that seen 
in the rare medullo-epitheliomas of the 
central nervous system. It appeared in 
none of our tumors as the predominating 
cellular structure, and in small regions in 
only two. We had no tumors in our group 
of the type classified by Grinker?* as 
medullo-epithelioma. In his cases, col- 
lected from the literature (Badal and 
Lagrange,” Coats,’° Collins,'* Cucchia,"® 
Emanuel,’® Knapp,?”7 Kuthe and Gins- 
berg,?® Leber,®® Meller,** Redslob,* 


Schlipp,** Velhagen,*® and Verhoeff*’), 


the tumors arose in almost every instance 
from the epithelium of the ciliary body 
and were differentiated to form glandular 
canals and in some cases even primitive 
optic vesicles. From the descriptions 
given by the various authors, one would 
conclude that the differentiation in many 


Fig. 6 (Parkhill and Benedict). Case 7. 
Tumor cells with elongated angular nuclei, sur- 
rounding narrow irregular canals, Tripolar 
mitotic figure slightly to right of center 
(x 360). 


of these tumors was relatively advanced, 
even to the formation of vitreous in Ver- 
hoeff’s case, and that the tumors were far 
less malignant than the rare, extremely 
undifferentiated medullo-epitheliomas of 
the central nervous system. The fact that 
the cases reported were usually of long 
duration (for example, Badal and La- 
grange, 8 years; Redslob, 11 years; 
Emanuel, 5% years) would tend to bear 
out the conclusion that these are relatively 
well-differentiated tumors of compara- 
tively slow growth and low grade of 
malignancy. 

In all our tumors mitotic figures were 
present and usually abundant. They were 
rare or absent in degenerating regions but 
occurred often in large numbers in areas 
of well-preserved, actively proliferating 
cells. Mitotic figures were extremely num- 
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erous in most of the regions of rosette 
formation (fig. 3) as well as in some of 


the highly undifferentiated cell masses. In 


many of the latter regions, however, es- 


pecially when degeneration was marked, 
mitotic figures were found less fréquently. 
A few atypical mitotic figures were seen ; 


nerve-fiber layers; or simultaneously in 
two or more layers (fig. 7). The picture 
most often seen was a progressive rapid 
widening or thickening of the retinal layer 
and replacement of the normal cells by 
malignant cells (fig. 8). The appearance 
was that of a malignant transformation 
in situ. In many other jp. 
stances the tumor cells 
could be seen in the nuclear 
or ganglion-cell and nerve. 
fiber layers, but with a more 
irregular arrangement, 
making it difficult to deter- 
mine whether the tumor 
was originating in these 
layers or invading them 
from another part. 

In the outer-nuclear 
layer a different and very 
interesting picture usually 
appeared. The outer-nuclear 
layer often remained unin- 
volved over a considerable 
region in which the inner 
layers already were re- 


Fig. 7 (Parkhill and Benedict). Case 34. Markedly thickened placed by malignant cells 


ganglion-cell and inner-nuclear layers, replaced by tumor cells. 
The appearance is that of tumor transformation in situ in 


these layers (115). 


one showed well-marked tripolar division 
(fig. 6). 

In all but two of the 17 cases of tumor 
with rosette or well-marked pseudorosette 
formation, regions of uninvolved retinal 
tissue were still present. These regions 
varied in extent, and eventually became 
converted into or invaded by tumor. There 
were, in many cases, regions of normal 
retina alternating with regions replaced in 
whole or in part by tumor cells; the ap- 
pearance was that of tumor of multicen- 
tric origin. In a number of cases tumor 
cells could be seen apparently arising in 
one or more of the retinal layers; most 
often in the inner-nuclear layer; fre- 
quently also in the ganglion-cell and 


(fig. 9). In many places the 
outer-nuclear layer was de- 
generated and __ thinned, 
sometimes to a single layer of cell nuclei; 
it appeared as if compressed by the ex- 
panding tumor in the other layers. Occa- 
sionally tumor cells were found in the 
external nuclear layer but they usually 
gave the appearance of being an invasion 
or extension from elsewhere. At times 
the inner half of the layer was occupied 
by tumor cells, while the outer half, us- 
ually quite distinctly demarcated, still re- 
tained several rows of normal rod-and- 
cone nuclei, bounded by the external 
limiting membrane, and often accom- 
panied by persisting, though more or less 
degenerate, rods and cones. In only one or 
twoinstances was there an appearance defi- 
nitely suggestive of tumor arising in situ 
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in the outer-nuclear layer ( fig. 7), 
and even in these cases the possi- 
bility of invasion from other layers 
could not be ruled out definitely. 

These findings are contrary to 
the original conclusions reported 
by Flexner and the statements of 
various authors, in which the 
origin of neuro-epitheliomas is at- 
tributed to the outer-nuclear layer. 
Others, including Wintersteiner®? 
and Parsons, on the other hand, 
stated that while the tumors may 
arise in various retinal layers they 
arise most often in the inner- 
nuclear layer. This is in accord 
with our observations; we found 
the tumor apparently definitely 
arising in the inner-nuclear layer 
in seven cases, in the ganglion-cell 
and nerve-fiber layers also in three 
cases; in one case the origin ap- 
peared to be chiefly in the gan- 
glion-cell layer (fig. 10). In many 
other instances tumor cells could 
be seen in various retinal layers, 
but with a more irregular ar- 
rangement suggesting the proba- 
bility of invasion from elsewhere 
rather than origin in situ. 

In almost all the cases there 
was some degree of extension of 
the tumor within the globe. Of 
the 17 tumors with rosette or 
pseudorosette formation, 11 had 
invaded intraocular structures. 
This invasion was for the most 
part slight, such as a few clumps 
of tumor cells lying free in the 
posterior or anterior chambers, 
or a small group of cells growing 
between the retinal pigment epi- 
thelium and the lamina vitrea of 
the choroid. In only four cases of 
this group was there extensive 
invasion of the choroid; in three 
of these there was also invasion 


Fig. 8 (Parkhill and Benedict). Case 21. Normal 
ganglion-cell and inner-nuclear layers (left) becoming 
markedly thickened by tumor cells (right and below) 
(145). 


Fig. 9 (Parkhill and Benedict). Case 27. Tumor in 
situ in ganglion-cell and inner-nuclear layers; beginning 
invasion of outer nuclear layer (lower left) (160). 
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of the optic nerve. In only one was there 
extensive orbital involvement, and in this 
instance the primary tumor was large and 
made up of undifferentiated cells ; the only 
region showing rosette formation was in 
a small extension of the tumor on the 
anterior surface of the iris. 

Six of the patients who had tumors 
classified as of the neuro-epithelioma type 


Fig. 10 (Parkhill and Benedict). Case 28. 
Glioma of neuro-epithelioma type apparently 
arising in ganglion-cell layer (above). Below, 
the normal retina is folded on itself in a hairpin 
curve (200). 


(cases 20, 23, 29, 30, 31, 35) are known 
to have died as the result of tumor, at 
intervals ranging from five weeks to one 
year after operation. One of these patients 
had bilateral tumors, the tumor in the 
second eye being treated by radium only ; 
the tumor in the enucleated eye also had 
been treated by roentgen and radium ther- 


apy at intervals for 20 months before it 
was removed. In four of these cases there 
was extension to the optic nerve at the 
time of enucleation. The duration of 
symptoms before operation in the fatal 
cases varied from one-and-a-half months 
to two years. One other patient in this 
group died at the age of 13 years, of 
“heart trouble,” 10 years after enucleation 
of the eye, with no evidence of recurrence, 
new tumor, or metastasis. In this case the 
result was considered to have been good 
so far as the glioma was concerned. 

One patient was not traced after opera- 
tion; the remaining nine patients in this 
group have been reported living and well, 
for a duration of from 1 to 18 years after 
operation ; the duration of symptoms be- 
fore operation in these cases varied from 
two weeks to nine months, 

The patient reported living 18 years 
after operation (case 32) is interesting 
in that she survived bilateral retinal tu- 
mors. The left eye, containing the larger 
tumor, was enucleated ; the smaller tumor 
in the right eye was treated with radium, 
with subsequent ophthalmoscopic evi- 
dence of complete regression of the tu- 
mor. The right eye was removed else- 
where 11 years later because of inflam- 
mation and phthisis bulbi; unfortunately 
the specimen could not be secured for 
microscopic study. This case is of further 
interest as the only one in our series with 
a history of familial involvement. The 
patient’s twin sister (case 5) died at four 
years of age as the result of glioma of the 
left eye. These two cases have been re- 
ported previously by one of us (Bene- 
dict® ).* 

Of the 18 cases of tumor of retino- 


* Since the present study was completed, the 
daughter of this patient, aged two-and-a-half 
years, has been brought to the clinic (January, 
1941) with gliomas present in both eyes. Details 
of this case will be reported elsewhere. 
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blastoma type, only four retained unin- 
volved retina in the eye (cases 2, 14, 15, 
16). Tumor cells were found in the gang- 
lion-cell layer in all four, in the inner- 
nuclear layer in three, and in the outer- 
nuclear layer in two cases; but in almost 
every instance the appearance suggested 
invasion from elsewhere rather than tu- 
mor formation in sifu. 

The optic nerve was invaded by tumor 
in 14 of the 18 cases in this group. In all 
there was invasion, usually extensive, of 
intraocular structures, and in 11 cases ex- 
traocular extension was present. 

In only 2 (cases 10 and 16) of the 18 
cases was the patient known to be living 
and well, one for 13 years and one for 14 
years after operation. In case 16 the eye 
had been removed 16 days after the tumor 
was first discovered, and was one of the 
three in which no extension to optic nerve 
nor orbit was found. Case 10 was remark- 
able in that the tumor was highly undiffer- 
entiated, with episcleral and optic-nerve 
involvement at the time of enucleation, 
and recurrence in the orbit three months 
after operation, which was treated with 
radium, resulting in a 14-year cure. This 
is the only case in our series in which a 
patient with optic-nerve involvement re- 
covered. 

Two of the 18 patients in the retino- 
blastoma group were not traced; another 
showed recurrence in the orbit and prob- 
able meningeal involvement four-and-a- 
half months after operation ; but the final 
outcome was not reported. In the remain- 
ing 13 cases the outcome is known to have 
been fatal from 19 days to 11 months 
after operation. 

The only other two specimens in this 
group without evident optic-nerve or ex- 
traocular involvement were from two very 
interesting cases of glioma in eyes show- 
ing atrophy or “phthisis bulbi” (cases 17 
and 18). There was no history nor evi- 


dence of rupture of the globe in either 
case; in case 18 there was a history of 
inflammatory reaction in the eye, followed 
by shrinking, 14 months previous to enu- 
cleation (fig. 11). In both cases, there was 
seen on microscopic examination a typical 
shrunken globe, with increase in intra- 
ocular fibrous tissue, demonstrated by van 
Gieson and Mallory’s phosphotungstic- 


Fig. 11 (Parkhill and Benedict). Case 18. 
Phthisis bulbi associated with glioma. The globe 
is shrunken and bands of fibrous tissue extend 
forward from the optic disc; a hemorrhagic 
degenerating tumor mass fills most of the 
remaining vitreous chamber and extends for- 
ward to the cornea (X3). 
acid hematoxylin stains to be chiefly con- 
nective rather than glial tissue. No normal 
retinal tissue could be found, and the dis- 
torted vitreous cavity was filled with ex- 
tremely degenerated tumor cells; in case 
18, invasion of the choroid and of the 
anterior chamber could be seen. Even 
though there was marked degeneration of 
the tumor, a perivascular arrangement of 
cells was still discernible, with regions of 
calcification in degenerated cells distant 
from the blood vessels. The proportion of 
living tumor cells was not large, but the 
cells were characteristic in appearance, 
and showed as many as three to six mitotic 
figures per high-power field in the best 
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preserved areas. These two cases are of 
especial interest in that glioma retinae as- 
sociated with phthisis bulbi rarely has 
been reported, and it has even been ques- 
tioned whether phthisis bulbi ever occurs 
in a gliomatous eye.** 


COMMENT 


Since Virchow in 1864 first asserted 
that retinal tumors arise from glial cells 
of the retina, there has been much con- 
troversy concerning their origin and de- 
velopment. In the earlier years of the 
discussion the most popular hypothesis 
was that the tumors arise from misplaced 
embryonic cell rests, either glial cells or 
rod-and-cone cells. Even in recent times it 
has been said that retinal tumors arise 
from “primitive retinal epithelium.” ** 

The supposed resemblance of rosettes 
to rods and cones has been noted fre- 
quently ever since Flexner’s original re- 
port (1891), and referred to in attempts 
to explain the origin of retinal tumors. 
Flexner thought the rosettes were repro- 
ducing the rod-and-cone cell layer of the 
retina, and also traced the origin of his 
tumor to the outer-nuclear, or rod-and- 
cone cell, layer.‘7 However, his illustration 
shows not only the outer-nuclear but all 
the other retinal layers in the involved 
region replaced by tumor, with no evi- 
dence as to which layer or layers were the 
site of origin. 

Wintersteiner in 1894 also observed 
rosette formations which, he _ believed, 
represented rod-and-cone cells, and since 
no neuroglia had been found in the outer- 
nuclear, or rod-and-cone cell, layers, he 
asserted that the tumors could not be of 
glial origin and that “glioma” 


retinal tumors should be called ‘“‘neuro- 
epitheliomas,” since he believed that they 
arose from rod-and-cone cells. To explain 
the fact that he found tumors arising in 
_ various retinal layers, most often in the 
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was an | 
incorrect term. He suggested that the | 


inner-nuclear layer, he asserted that the 
tumors arose from embryonic rod-and- 
cone cells in other lay- 
ers. 


in 1902 that th 
tumors were formed, not from the highly 
differentiated sensory rod-and-cone cells, 
| but from far less highly specialized glia ° 
cells : the rosettes, he believed, were 
formed from neuroglia cells correspond- 
i ing to the fibers of Miller 
neural epithelium like the rod-and-cone 
cells, but rather undifferentiated embry- 
onic cells representing the germ of the 
tumor.'* Bailey and Cushing pointed out 
that this did not explain the fact that 
rosettes are not found in all early tumors, 
and that they are found sometimes in 
metastatic growths; they concluded that 
the cells forming the rosettes are primi- 
tive spongioblasts, comparable to the cells 
of Miller and perhaps at times to embry- 
onic_rod-and-cone cells {Munoz Urra™ } 
1923, with tannin silver stains, found Vari-/ 
ous types of cells, many definitely glial; 
cells, and concluded that the tumor cells’ 
| were glial and not nervous cells. He ad- 
vanced the novel idea that rosettes are 
formed by tumor cells arranged between 
the radiating processes of an astrocyte; 
the apparent lumen, he claimed, was the | 
body of an astrocyte, not stained en aly 
dinary methods. 
“Marchesant** in-1930, newer 
stains, found what he called primitive | 
meuro-epithelial cells predominating, some 
|of which differentiated to form rosettes. | 
| 


' He expressed the belief that these repre- | 
sent, not the highly specialized rod-and- 

cone cells, but structures comparable to, 
the primitive neural tube. He 


| 


\ some “embryonic gtial cells” correspond- 
ing to primitive spongioblasts, astroblasts, 
and astrocytes, observing that in many tu- 
mors the most differentiated cell was a 
primitive spongioblast. 
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In the speculations and investigations 
regarding the nature of the rosettes and 
the origin of the tumors, one source of 
confusion seems to have been the super- 
ficial resemblance of the rosettes, with 
their limiting membrane and_ projecting 
cytoplasmic processes, to the rod-and-cone 
cells, whose outer processes, the rods and 
cones, project beyond the external limit- 
ing membrane of the retina. However, 
similar rosettes occur in neuro-epitheli- 
omas of the brain,® of the spinal cord,‘ 
and even of peripheral nerves,** and ro- 
settes in these tumors are never likened to 
rod-and-cone cells. It seems more prob- 
able that the rosettes represent a partial 
differentiation of the tumor cells to a form 
imitating more or less closely the primi- 
tive epithelium of the neural tube rather 
than to the highly specialized rod-and- 
cone cells. 

To explain the origin of retinal tumors, 
of either the neuro-epithelioma or the 
retinoblastoma type, it does not seem nec- 
essary to assume the presence of embry- 
onic cell rests or of persistent primitive 
epithelium. It is, in fact, a question 
whether any truly primitive or embryonic 
cells persist in fully developed adult tis- 
sues or organs. The simple columnar cells 
of the ciliary retinal epithelium are indeed 
much less complex in structure and func- 
tion than are many cells in the visual por- 
tion of the retina, but they are, neverthe- 
less, fully differentiated cells, of a rela- 
tively simple functional type. To accourtt 
for the origin as well as the variations in 
structure and cytologic character of ret- 
inal tumors, we may consider the origin of 
malignant neoplasms in general. 

Hansemann has** ** presented a clear 
conception of the origin of cancers from 
normal cells, which has been emphasized 
repeatedly by Broders.* * By a process 
of dedifferentiation, or what Hansemann 
called anaplasia (“backward develop- 


ment”), the previously normal cell chang- 
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es regressively to produce an anaplastic, 
undifferentiated cell with decreased or 
absent specialized functions and, usually, 
increased reproductive function. Such a 
change has been produced repeatedly in 
experimental cancers, where specific car- 
cinogenic hydrocarbons have been applied 
to normal tissues of experimental animals, 
followed by the formation of malignant 
tumors in the treated region, where form- 
erly the cells were normal.'* ** As Hanse- 
mann** and Broders® have pointed out, 
the cancer cell is not an embryonic cell, 
but an entirely new type, a tumor cell, and 
may be less differentiated than even the 
normal embryonic cell. Although tumor 
cells frequently may be partially differ- 
entiated, and often more or less closely 
reproduce the form of embryonic cells in 
various stages of differentiation, they do 
not obey the laws of orderly growth and 
development toward an always more dif- 
ferentiated type as do embryonic cells, 
and they may assume many bizarre forms 
that do not correspond to any normal 
stage of embryonic development. 

It is on the variations in differentiation 
of tumor cells that Broders bases his 
grading of cancer and other malignant 
tumors.® * The tumors showing the 
greatest differentiation, or tendency to 
produce cells like the normal cells from 
which they spring, are classed as the least 
malignant, whereas those that show the 
greatest deviation from the normal differ- 
entiated cells are classed as the most ma- 
lignant. Cancers are graded on a basis of 
1 to 4, a grade-1 cancer being one in which 
differentiation ranges from almost 100 
percent to 75 percent; a grade-2 cancer, 
one in which differentiation ranges from 
75 percent to 50 percent ; a grade-3 cancer, 
one in which differentiation ranges from 
50 percent to 25 percent ; and grade-4 can- 
cer, one in which differentiation ranges 
from 25 percent to practically none. Con- 
versely, the relative amount of dediffer- 
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entiation or undifferentiation in the grade- 
1 cancers is low (ranging from almost 
none to 25 percent) and increases with 
each grade up to the grade-4 cancers, in 
which undifferentiation or dedifferentia- 
tion ranges from 75 percent to practically 
100 percent. 

Broders has emphasized the fact that 
cancer cells arise from the regenerative 
layers of the epithelium, where the cells 
still have the capacity to reproduce, or 
regenerate.® Obviously, if a cell has be- 
come so mature or specialized that it can- 
not reproduce, it cannot produce tumor 
cells or any other type of cell. It seems 
logical that in the retina, as elsewhere in 
the body, we may expect tumors to arise 
from normal cells which still have the 
ability to reproduce, or regenerate. 

Which cells in the retina dedifferentiate 
and give rise to tumors? In the retina, as 
in other nervous tissue, it is generally as- 
sumed that the highly specialized nerve or 
ganglion cells are completely formed at 
birth and never reproduce, whereas the 
less highly specialized glial or supporting 
cells retain the power of reproduction.” ** 
As a rule, cells of least-specialized func- 
tion retain to the greatest extent the 
simple function of reproduction, and 
Samuel has pointed out that it is the less 
highly specialized cells that most easily 
assume neoplastic traits.*? Glial prolifera- 
tion often has been demonstrated in be- 
nign inflammatory and _ degenerative 
retinal lesions.’ ** In the brain, the pro- 
liferation of astrocytes by direct division 
and at times by mitosis has been demon- 
strated by Nissl.*° In glial tumors of the 
optic nerve, a gradual change from nor- 
mal astrocytes to tumor cells has been 
observed by Verhoeff.*? One may con- 
clude that the most probable origin of 
retinal tumors is in the glial or supporting 
cells, either the astrocytes (“‘spider cells” ) 
or the fibers of Miller, or both. 

The cell bodies of the fibers of Miller 
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lie in the inner-nuclear layer, and, accord. 
ing to Ramon-Cajal,*° astrocytes are 
present in the ganglion-cell and nerve-fiber 
layers : Kriickmann in 1917 reported find. 
ing numerous glial cells also in the inner- 
nuclear and even in the outer layers of 
the retina. Retinal tumors arise most often 
in the inner-nuclear layer, frequently also 
in the ganglion-cell and nerve-fiber layers, 
in all of which glial cells are numerous, 
and rarely if ever in the outer-nuclear 
layer, where glial cells have not often 
been demonstrated. It is our belief that 
retinal tumors arise by a process of dedif- 
ferentiation or anaplasia from previously 
apparently normal retinal cells, usually 
if not always glial cells. This is in accord- 
ance with the original proposition of Vir- 
chow that tumors of the retina arise from 
its glial cells.°° 

The predominating cells in most retinal 
tumors are extremely undifferentiated 
and no longer have the form of glial cells, 
They resemble in appearance the un- 
differentiated cells seen in medulloblasto- 
mas of the central nervous system,‘ and 
in the highly malignant tumors of the 
adrenal medulla known as “neuroblasto- 
mas” or “sympathicoblastomas.” Grinker 
likened these cells in the retinal tumors to 
the “retinoblast,” a hypothetical indiffer- 
ent bipotential cell produced by the primi- 
tive retinal epithelium.”"*? The existence 
of such a cell as a “retinoblast” in normal 
embryonic development has not been dem- 
onstrated,*?? and it is a question whether 
these highly anaplastic tumor cells are as 
well differentiated as any normally devel- 
oping embryonic cell. Tumors composed 
chiefly of such undifferentiated cells, the 
type frequently called rentinoblastoma, 
would be graded 4 according to Broders’s 
method of classification. 

Although the cells most commonly seen 
in retinal tumors are extremely anaplastic, 
at times evidences of some degree of dif- 
ferentiation are found. As has been men- 
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tioned previously, the formation of ro- 
settes in the tumors of neuro-epithelioma 
type appears to be the result of partial 
differentiation of tumor cells, and their 
form is suggestive of an imitation of the 
primitive neural tube. Tumors with these 
evidences of differentiation would, in gen- 
eral, be classed as of grade-3 malignancy 
according to Broders’s 
method; a few of the most 
differentiated ones might fall 
in grade 2.*° 

Pseudorosettes, which were 
numerous in practically all the 
tumors in which rosettes were 
present, and in several tumors 
without rosette formation, in 
many ways resembled the ro- 
settes in structure and ap- 
proached them in degree of 
differentiation, The formation 
of cell fibrils in the cytoplasm 
was also evidence of partial 
differentiation of these cells. 
Tumors’ with well-formed 
pseudorosettes appeared to be 
practically as well differenti- 
ated as those with true ro- 
settes, and clinically were 
found to be very similar. 

Tumors of astrocytoma 
type, such as that described 
by McLean, are composed of relatively 
well-differentiated cells and would be 
graded 1 in the Broders classification. 

The tendency of tumor cells to differ- 
entiate to a greater or less degree explains 
the occurrence of well-differentiated cells, 
which have been reported at times in 
small numbers in these tumors. Spongio- 
blasts, astroblasts, and even astrocytes 
have been reported by Marchesani,*? 
Grinker,2* Munoz Urra,** and others. 
Greeff* and others have reported in addi- 
tion the presence of ganglion or nerve 
cells. While it is conceded that the ex- 
tremely undifferentiated cells of these 


tumors probably have the potentiality of 
developing in the direction of either the 
spongioblastic or the neuroblastic series, 


it is unlikely that such highly differenti- 


ated cells as ganglion cells would be found 


in these highly malignant, undifferenti- 
ated tumors. The general opinion is that 
the ganglion cells occasionally described 


Fig. 12 (Parkhill and Benedict). Case 26. Tumor cells 
apparently arising in situ in the ganglion-cell layer and 
surrounding the ganglion cells which have persisted un- 
changed. There is malignant change in the inner-nuclear 
layer also (360). 


in retinal tumors are either normal gang- 

lion cells that have become surrounded by 
tumor cells, or large undifferentiated 
astrocytes that have the appearance of 
ganglion cells when stained by non- 
specific methods. Neuroblasts have never 
been demonstrated in retinal tumors by 
modern impregnation methods, according 
to Grinker,”? although Bailey and Cush- 
ing* reported that cells of the neuro- 
blastic series have been demonstrated at 
times in the corresponding “medullo- 
blastomas” of the central nervous system. 
In a few tumors in our series, well-formed 
ganglion cells were seen, but they were in 
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a position corresponding to the preéxist- 
ing ganglion-cell layer, and gave the ap- 
pearance of normal ganglion cells sur- 
rounded by tumor cells (fig. 12). 
Objections have grown to the applica- 
tion of the term “glioma” to the retinal 
tumors on the ground that they are much 
more malignant than are certain gliomas 
of the brain composed chiefly of well- 


TABLE 2 


RESULTS IN GLIOMAS OF NEURO-EPITHELIOMA 
TYPE AND OF RETINOBLASTOMA TYPE 


(35 CASES) 
| Neuro- Retino- 
'epithelioma| blastoma 
| Type Type 
Number of cases (17 18 
Cases traced 16 16 
Living, norecurrence, 9 2 
Died of other cause | 1 0 


Total good results 10 (62.5%), 2 (12.5%) 


With recurrence | O 


1 
Died of glioma «6 | 13 


Total poor results 6 (37 5%) 14 (87.5%) 


differentiated glial cells; and “retino- 
blastoma” has been proposed as a more 
appropriate term.** Gliomas of the brain, 
according to the criteria of Golgi*'® in 
1875, included only tumors composed of 
well-differentiated astrocytes; however, 
to most modern pathologists and neurolo- 
gists, gliomas include all brain tumors of 
neuro-ectodermal or neuroglial origin, 
from the well-differentiated astrocytomas 
to the highly undifferentiated spongio- 
blastomas and medulloblastomas. In this 
sense, the term “glioma” applied to the 
retinal tumors is exactly analogous, and 
includes the highly malignant tumors 
called retinoblastomas and those with 
rosette formation, called neuro-epitheli- 
omas, as well as the extremely rare 
well-differentiated tumors of astrocytoma 
type. 

As the gliomas of the brain are divided 
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into various subgroups according to the 
predominating cell type (that is, accord. 
ing to the degree of differentiation of the 
tumor cells), so may the tumors of the 
retina for practical purposes be sub. 
divided according to the degree of differ- 
entiation present: (1) glioma retinae, 
retinoblastoma type (highly undifferenti- 
ated tumors resembling the s0-called 
neuroblastomas or medulloblastomas of 
the central nervous system) ; (2) glioma 
retinae, neuro-epithelioma type (tumors 
showing slight or partial differentiation 
as indicated by formation of rosettes or 
pseudorosettes, with cells resembling 
primitive spongioblasts), and (3) glioma 
retinae, astrocytoma type ( well-differenti- 
ated tumors, rare in the retina, made up 
primarily of cells nearly as well-differen- 
tiated as normal astrocytes). If other 
tumor types are found in the retina, they 
may be added to the series with a designa- 
tion corresponding to the embryonic cell 
type that the predominating tumor cells 
most closely resemble; for example, 
glioma retinae, neuroblastoma type, or 
glioma retinae, astroblastoma type. 
Gliomas of the retina have been re- 
garded generally as highly malignant and 
with a grave prognosis. In general this is 
true, but, among the retinal tumors, it 
would appear that a group can be dis- 
tinguished, composed of tumors of neuro- 
epithelioma type, which, if they have not 
invaded the optic nerve or extraocular 
tissues at the time of enucleation, in gen- 
eral have a favorable prognosis. They ap- 
pear to be slower growing than the retino- 
blastoma type, and less often show inva- 
sion of the optic nerve or orbit. In tumors 
of retinoblastoma type, on the other hand, 
the mortality is high; and in our series, 
only 2 of 16 patients traced survived with- 
out recurrence for more than one year 
(table 2). It is noteworthy that in a large 
proportion of the tumors of this type, in- 


\ 
( 
{ 


GLIOMAS OF THE RETINA 1371 


yasion of either the optic nerve or extra- 
—_ tissues, or both, was present at the 
time of enucleation of the eye. 


SuMMARY AND CONCLUSIONS 


A series of 35 tumors of the retina was 
studied and, on a histologic basis of dif- 
ferentiation of tumor cells, was divided 
into two groups, an extremely undifferen- 
tiated retinoblastoma type, and a partially 
differentiated neuro-epithelioma type. A 
third, well-differentiated astrocytoma 
type, an example of which was reported 
by McLean, was not represented in this 
series. The following conclusions were 
drawn: 

1. Neuro-epitheliomas seldom, proba- 
bly never, arise from the rod-and-cone 
cells of the retina. 

2. Gliomas of the retina of any type 
arise most often in the inner-nuclear 
layer, less frequently in the ganglion-cell 
and nerve-fiber layers, and rarely, if ever, 
in the outer-nuclear layer. 

3. In cases in which regions of normal 
retina still persist, an appearance of mul- 
ticentric origin of tumors is frequent. 

4. Retinal tumors probably do not arise 
from embryonic rests nor from persistent 
primitive epithelium, but from normal 
cells that have dedifferentiated to produce 
tumor cells. 

5. The cells from which the tumors 


arise are probably most frequently, if not 
always, glial cells. 

6. The most undifferentiated of the 
tumor cells are the small cells with hyper- 
chromatic polygonal or wedge-shaped 
nuclei that predominate in the retino- 
blastomas ; they are extremely anaplastic 
and do not correspond necessarily to any 
known cell of normal retinal embryo- 
genesis. 

7. Cells in rosettes are not rod-and- 
cone cells and are much less differentiated 
than are rod-and-cone cells. 

8. The formation of rosettes is an evi- 
dence of partial differentiation of the 
tumor cells to a point at which they re- 
semble more or less closely the cells of the 
primitive neural tube. 

9. The formation of pseudorosettes 
also signifies differentiation of the tumor 
cells, probably almost to the degree at- 
tained by the cells of true rosettes. The 
alignment of epitheliallike cells into rows 
and bands, sometimes surrounding blood 
vessels, also is a manifestation of a slight 
degree of differentiation. 

10. Results in the retinoblastoma group 
were poor (only two cases with good re- 
sults, or 12.5 percent of 16 traced cases), 
as compared with those in the neuro- 
epithelioma group (10 cases with good 


results, or 62.5 percent of 16 cases. 


traced). 
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DiscuSssION 


Dr. T. L. Terry (Boston): In your you might classify this neoplasm. 


work on these intraocular neoplasms have Dr. PARKHILL: I do not believe I could 
you studied specimens of so-called ade- answer that without examining the tumor 
noma of the ciliary process? microscopically, because our classification 


Dr. ParKHILL: There were none of depends upon the histologic appearance 
those in our series, and I have not had an and differentiation of the cells. It would 
opportunity to study that type of tumor. probably be classified as an adenoma, or, 

Dr. Terry: The reason for asking this if evidences of dedifferentiation were 
question is because I am interested in how _ present, as a low-grade adenocarcinoma. 
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CEREBRAL SYMPTOMS ACCOMPANIED BY CHOKED OPTIC DISCs 
IN TYPES OF BLOOD DYSCRASIA 


H. Warkins, M.D. 
Division of Medicine 
Henry P. WaceENER, M.D. 
Section on Ophthalmology, Mayo Clinic 
AND 
Rosert W. Brown, M.D. 


Fellow in Neurology, Mayo Foundation 
Rochester, Minnesota 


Papilledema of the type usually desig- 
nated as “choked disc” is observed at 
times among patients suffering from vari- 
ous types of blood dyscrasia in the ab- 
sence of unrelated intracranial pathologic 
processes or involvement. The patho- 
genesis of this particular type of “choked 
disc” is of considerable interest. Usually, 
it has been assumed that edema of the 
optic disc develops in these cases as a 
result of an increase in intracranial pres- 
sure secondary to bleeding into some part 
of the brain or its meninges. Recently, we 
have been led to suspect the presence of 
an intracranial pathologic process in sev- 
eral patients who had blood dyscrasia, 
because choked optic discs were found on 
ophthalmoscopic examination of the pa- 
tients. Since only a few instances of this 
type of condition have been reported 
previously, it has seemed worth while to 
discuss our observations, particularly with 
reference to the possible pathogenetic 
‘factors involved in the production of the 
edema of the optic discs. 

Three of our five patients presented the 
picture of thrombocytopenic purpura. 
This disease is characterized by hemor- 
rhagic phenomena and by a marked reduc- 
tion of platelets in the circulating blood. 
The condition may be acute or chronic 
and usually affects children and young 
adult persons, although patients may be 
of any age. One of the most characteristic 


phases of purpura haemorrhagica is the 
occurrence of cyclic periods of hemor- 
rhage and spontaneous remission, During 
the phase of remission the patient has 
complete freedom from symptoms, Fre- 
quently, the hemorrhage in such periods js 
of a minor nature, evidenced by only a few 
petechiae, so that hemorrhage may escape 
notice. A carefully taken history, how- 
ever, will reveal the occurrence of such 
hemorrhage. As time goes on, these peri- 
ods of hemorrhage become more frequent 
and hemorrhage may become more severe, 
so that at some point it may be decided 
that the acute disease itself is present, 
when, in reality, it is an acute exacerba- 
tion of the disease that is present. Since 
in aplastic anemia and acute leukemia, 
particularly in the leukopenic form, lab- 
oratory findings are noted that are similar 
to those of purpura haemorrhagica, the 


cyclic tendency is a valuable aid to the 
physician in the making of a correct 
diagnosis, inasmuch as this particular 
tendency does not occur in aplastic anemia 
nor in acute leukemia. Another point of 
diagnostic significance is the fact that 
hemorrhage is the initial sign and is not 
preceded by anemia. The significant lab- 
oratory findings in purpura haemorrhag- 
ica are: reduction of platelets, prolonged 
bleeding time, delayed retraction of clot, 
and a coagulation time of venous blood 
that usually is within normal limits. Ex- 
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amination of blood smears reveals a 
marked decrease in blood platelets, and 
there is an increase in the degree of poly- 
chromatophilia and anisocytosis attribut- 
able to demands on the bone marrow after 
loss of blood. Rarely, if ever, is immaturi- 
ty of the myeloid leukocytes noted unless 
the hemorrhage has been so severe as to 
produce a leukemoid reaction. 

The occurrence of hemorrhage into the 
central nervous system in the course of 
thrombocytopenic purpura has long been 
recognized. According to Longcope,’ 
Wagner? in 1886 reported eight cases of 
hemorrhage into the brain and meninges. 
Hemorrhagic extravasation, large or 
small, single or multiple, may occur be- 
neath the dura, in the meninges, into the 
ventricles, or into the substance of the 
brain or spinal cord. Such types of ex- 
travasation give rise to various neurologic 
manifestations such as mental confusion, 
paralyses, aphasia, hemianopsia, and con- 
vulsions. Geiger® stated that hemorrhage 
may be found in the central nervous sys- 
tem at necropsy in some cases in which 
the patients presented no neurologic signs 
nor symptoms during life. Alpers and 
Duane* believed that small meningeal 
hemorrhages can be found in most cases 
if they are searched for carefully. 

Isolated reports of intracranial hem- 
orrhage that occurred at varying intervals 
after splenectomy are contained in the 
literature. Elliott® reported a death, caused 
apparently by cerebral hemorrhage, 18 
months after splenectomy. Giffin® report- 
ed a case in which cerebral hemorrhage 
caused death 15 days after removal of the 
spleen. McLean, Kreidel, and Caffey’ 
reported hemorrhage into the left frontal 
lobe and left lateral ventricle that resulted 
fatally 25 days after splenectomy. Whip- 
ple® recorded observations, made by Sin- 
gleton,® Starr,’° and Peterson,” of intra- 
cranial hemorrhage as a late complication 
of splenectomy. 
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‘Hemorrhagic extravasation of varying 
extent into the retina is encountered 
rather frequently among patients suffer- 
ing from thrombocytopenic purpura. 
Edema of the optic discs, however, has 
been noted (or at least recorded) in only 
a few instances among patients who have 
this condition. Papilledema was not noted 
by Eliason and Ferguson"? in their report 
of 108 cases in which splenectomy was 
done for thrombocytopenic purpura, 
which they collected from the literature, 
and it was not noted in the 100 cases of 
Spence’s'® series which they accepted. 

In 1882, Lawford" reported a “Case 
of double optic neuritis following pur- 
pura.” A 12-year-old girl had had, during 
the summer of 1880, purpuric spots on the 
arms, legs, and body, and also several 
severe attacks of epistaxis. In March, 
1881, after several months of freedom 
from purpura, she entered a_ hospital 
complaining of pain in the eyes and loss 
of vision. Vision was reduced to light 
perception in the right eye and to 20/40 
in the left. Ophthalmoscopic examination 
revealed moderate swelling of the optic 
disc of the right eye with fine hemor- 
rhages on and around the disc and mild 
swelling of the optic disc of the left eye 
without hemorrhage. Vision returned to 
normal within two months. Six months 
later mild residual pallor of the optic 
discs was present, but vision and fields 
were normal, Evidently, this was a case 
of acute optic neuritis and, as Nettleship’® 
stated in his discussion, it is very doubt- 
ful that it was connected etiologically 
with the preceding purpura. 

In 1923, Schinck’® reported bilateral 
choked discs and paralysis of the lateral 
rectus muscle of the right eye in a case 
of thrombocytopenic purpura. He thought 
that these lesions were caused by intra- 
cranial hemorrhage with resultant in- 
crease in intracranial pressure. When seen 
first, the patient, a woman 20 years old, 
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complained only of diplopia and excessive 
bleeding. Vision was 5/5 in each eye and 
examination of the fields of vision re- 
vealed only enlarged blind spots. Ophthal- 
moscopic examination revealed bilateral 
choked discs of 3 diopters’ elevation, with 
regions of hemorrhagic extravasation on 
the discs. Spinal puncture, performed a 
month later, released clear fluid that was 
under increased pressure. However, blood 
appeared in the fluid toward the end of 
the drainage procedure. Three days after 
lumbar puncture, the patient complained 
of vertigo, headache, and vomiting. On 
the tenth day after puncture choking of 
the discs was increased to between 4 and 5 
diopters in the right eye, and to between 3 
and 4 diopters in the left. Treatment con- 
sisted of intensive roentgen therapy to the 
spleen. Within six weeks, the lateral rec- 
tus functioned normally and choking of 
the discs had subsided almost completely. 
Within six months, the eyes were entirely 
normal. 

In 1927, Herzfeld and Rohrschneider’’ 
reported loss of vision accompanied by 
headache, mental confusion, semicoma, 
and transitory diminution in hearing in a 
man 48 years old suffering from thrombo- 
cytopenic purpura. Ophthalmoscopic ex- 
amination revealed bilateral choked discs, 
with elevation of 5 diopters in the right 
eye and 4 diopters in the left, and hemor- 
rhagic extravasation on the discs and in 
the peripapillary region of the retinas. At 
the end of six months both optic discs 
were found to be pale and to have blurred 
margins. Vision, which at first had been 
reduced to such extent that the patient 
could count fingers only at 4 meters, had 
improved to 5/30 in each eye. Central 
scotomas could not be demonstrated. 


Herzfeld and Rohrschneider thought that 
this syndrome was caused by hemorrhage 
into the meninges and into the optic path- 
ways. They did not examine the spinal 
fluid of the patient. 
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In 1933, Alpers and Duane reporteq 
two cases of thrombocytopenic purpura jn 
which choked discs were observed. The 
first patient, a man 47 years old, presented 
slight mental confusion, motor aphasia, 
headache, and bilateral choked discs, ele. 
vated 3 diopters in the right eye and 4 
diopters in the left, with hemorrhagic ex- 
travasation in the peripapillary part of the 
retina. Vision was normal. Spinal pune- 
ture revealed a clear fluid that was under 
a pressure of 35 cm. of water. The optic 
discs of the second patient, a girl four 
years old, were definitely choked, but it 
was impossible to measure the elevation, 
Spinal puncture revealed a yellow fluid 
that was under a pressure of 95 cm. of 
water and contained 648 erythrocytes per 
cubic millimeter. 

In 1937, Ford'® reported observation 
of bilateral choked discs in a boy five 
weeks old who was suffering from throm- 
bocytopenic purpura. Necropsy revealed 
hemorrhage into the subdural space and 
into the ventricles, with hydrocephalus. 
Ford stated also that bleeding confined to 
the subdural space might cause papille- 
dema. 

To the literature as briefly referred to 
herein, we wish to add three cases of 
thrombocytopenic purpura in which bi- 
lateral choked optic discs were present 
without evidence of demonstrable ex- 
traneous intracranial injury, and one case 
(case 4) of choked optic discs in the 
presence of recurrent severe hemorrhage 
from a gastric ulcer, but without evidence 
of a pathologic intracranial lesion at 


necropsy. 


REPORT OF CASES 


Case 1. A woman, 21 years old, was 
admitted to the Mayo Clinic on July 24, 
1937, complaining of uncontrolled bleed- 
ing from the nose, throat, and vagina. 
The tendency to bleed excessively had 
developed about 18 months before the pa- 


tient came to the Clinic, after an attack 
of soreness of the mouth and throat, with 
bleeding of the gums. The condition had 
been diagnosed as being “trench mouth.” 
The symptoms had gradually increased in 
severity. 

At the time of this patient’s admis- 
sion, numerous petechiae and patches of 
ecchymosis were present in the skin. 
Blood was oozing from both sides of the 
nasal septum and from the vagina. A clot 
was present in each tonsillar fossa (ton- 
sillectomy had been performed three 
weeks previous to the time of our exam- 
ination). The platelet count was 30,000 
per cubic millimeter. The erythrocyte 
count was 2,490,000 per cubic millimeter. 
The bleeding time was 20 minutes. The 
coagulation time was two minutes. There 
was no clot retraction. The blood smear 
was characteristic of the smear obtained 
in the presence of thrombocytopenic pur- 
pura. 

Eight days after admission, the patient 
began to suffer from severe bilateral oc- 
cipital headache, with some degree of 
stiffness of the neck, pain on movements 
of the neck, and blurring of vision. Oph- 
thalmoscopic examination revealed exten- 
sive hemorrhagic extravasation into the 
retina around the margins of the optic 
discs, with measurable elevation of the 
discs (2 diopters in the right eye and be- 
tween 3 and 4 diopters in the left). Hem- 
orrhages were noted also in the periphery 
of the retina of the right eye. It was 
thought probable that bleeding into the 
subarachnoid space had taken place, an 
occurrence that would have explained 
both the meningeal irritation type of 
headache and the extensive extravasation 
of blood into the retina. Three days later 
the patient complained of severe frontal 
headache and increased stiffness of the 
neck. More bleeding had occurred into the 
retina. 

In spite of the fact that this patient 
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received transfused blood 18 times and 
a short course of radium therapy to the 
spleen, the platelet count did not increase 
to more than 70,000 per cubic millimeter 
and the erythrocytes decreased gradually 
to 990,000 per cubic millimeter. Bleeding 
continued and the patient died 23 days 
after admission. At necropsy the brain 
was not examined; however, cisternal 
puncture revealed clear spinal fluid. 

Case 2. A girl, 14 years old, was ad- 
mitted to the Clinic on May 2%, 1939, 
complaining of recurrent severe epistaxis 
and also excessive menstruation, which 
had been present during the three years 
prior to her examination at the Clinic. 
A tendency to bruise easily had been 
noted by the patient for a year before the 
onset of other symptoms. Bleeding from 
the gastrointestinal tract had occurred at 
times. Transfusions of blood and the 
administration of moccasin venom, and 
roentgen rays to the spleen had not con- 
trolled the patient’s bleeding tendency. 

The patient was definitely anemic in 
appearance, and patches of ecchymosis 
were noted in the skin and in the mucous 
membrane of the mouth. The spleen was 
not palpable. The content of hemoglobin 
was 6.8 gm. per 100 c.c. The erythrocytes 
numbered 3,550,000 per cubic millimeter 
and the leukocytes 5,700 per cubic milli- 
meter. The platelet count was 65,000 per 
cubic millimeter. The bleeding time was 
40 minutes, the coagulation time was nine 
and a half minutes, and there was no clot 
retraction. A diagnosis of thrombocyto- 
penic purpura was made. 

On two occasions (two years, and 
again, several months) before examina- 
tion, the patient had noted transient 
numbness and slight weakness of the right 
arm, accompanied on the second occasion 
by numbness of the mouth and tongue. 
The patient complained also of headache, 
which had been noted first six weeks be- 
fore her admission to the Clinic. Episodes 
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of headache had increased in severity 
during two weeks, had been accompanied 
at that particular time by vomiting, and, 
one week later, by soreness and stiffness 
of the neck. Headache and stiffness of the 
neck had decreased considerably in inten- 
sity during the week previous to the pa- 
tient’s admission, and vomiting had been 
less frequent. However, diplopia had 
appeared 10 days before her admission. 
Examination of the nervous system re- 
vealed that Kernig’s sign and Brudzinski’s 
sign could be elicited bilaterally, and that 
paresis of the left lateral rectus muscle, 
with homonymous diplopia, was present. 
Vision was reduced to an ability to read 
14/42 with the right eye and 14/112 with 
the left. Ophthalmoscopic examination 
revealed bilateral choked discs, 5 diopters 
in measurement in the right eye and 4 
diopters in the left, with rather extensive 
hemorrhages into the retina, some of them 
definitely purpuric in type. In each macu- 
lar region a hemorrhagic lesion was pres- 
ent, apparently in the choroid rather than 
in the retina. It was questionable whether 
the cerebral manifestations could be at- 
tributed entirely to purpura or whether 
they represented an independent lesion. 
Splenectomy was performed as an 
emergency measure to control bleeding. 
The spleen was found to be twice the 
normal size, and an accessory spleen, 1.5 
cm. in diameter, was found embedded in 
the peritoneum near the upper pole of the 
_left kidney. Histologically, the spleen was 
found to be affected by chronic splenitis. 
The patient made an uneventful recov- 
ery. The platelet count increased grad- 
ually, until on the twelfth day it was 
246,000 per cubic millimeter. Menstrua- 
tion began on the fourth day after opera- 
tion and the flow was normal in quantity. 
Approximately a month after her 
admission to the Clinic, the patient was 
free of headache, nausea, and diplopia. 
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Examination of the nervous system te. 
vealed nothing abnormal. Distance Vision 
was 6/20 and reading vision 14/25 in 
each eye. Perimetric fields were normal, 
Bilateral choked discs of 3 diopters jp 
measurement were still present. Dr. J. 
Grafton Love of the Section on Neuro. 
surgery saw the patient in consultation 
and advised performance of diagnostic 
spinal puncture and the making of an 
encephalogram. Dr. Love inserted 4 
spinal-puncture needle into the third lum- 
bar interspace, with the patient in the 
upright position. The column of cerebro- 
spinal fluid rose in the manometer to 47 
cm., a height equal to the vertex of the 
head. Ninety cubic centimeters of fluid 
was removed fractionally and was re- 
placed by 80 c.c. of air. The encephalo- 
grams were excellent and showed normal 
filling of the ventricular system without 
evidence of shift. A small quantity of air 
was present in the subarchnoid space. 
There was no evidence of an expanding 
intracranial lesion. 

The spinal fluid was clear and contained 
5 lymphocytes per cubic millimeter. Total 
protein content was 50 mg. per 100 cc., 
and no globulin was present. Results of 
the Kolmer and Kline tests were negative. 

At the time the patient was dismissed 
from the hospital she was essentially 
symptom-free, and papilledema had re- 
ceded to approximately 2 diopters. 

Case 3. A girl, 14 years old, was 
admitted to the Clinic on November 30, 
1939, because of bleeding from the gums, 
recurrent severe epistaxis, excessive men- 
strual flow, and patches of subcutaneous 
ecchymosis. The bleeding tendency had 
been noted first a month prior to the pa- 
tient’s admission to the Clinic. For three 
days prior to her admission, the patient 
had suffered from episodes of nausea and 
vomiting. 

Examination confirmed the presence of 


| 
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extensive purpuric regions over the trunk 
and extremities, and of oozing from the 
gums and nasal mucous membranes. 
Blood pressure was 145, systolic, and 98, 
diastolic, expressed in millimeters of mer- 
cury. The content of hemoglobin was 
3.15 gm. per 100 c.c. of blood. Erythro- 
cytes numbered 2,560,000 per cubic milli- 
meter and leukocytes, 39,000 per cubic 
millimeter. The platelet count was 58,000 
per cubic millimeter. Bleeding time was 
30 minutes, coagulation time 8 minutes, 
and clot-retraction time 734 hours. The 
Quick prothrombin time was 19 seconds. 
Morphologically, the blood was character- 
istic of the condition of the blood in the 
presence of thrombocytopenic purpura, 
with increased regeneration of erythro- 
cytes and occasional immaturity of mye- 
loid leukocytes. 

Because of the patient’s poor general 
condition, splenectomy was performed 12 
hours after her admission, as an emer- 
gency procedure. Three small accessory 
spleens also were removed. The spleen 
was of about twice-normal size and his- 
tologically was seen to have evidence of 
chronic splenitis with hyperplasia of the 
follicles and endothelial proliferation of 
the sinuses. Megakaryocytes were not 
seen, 

The patient had a stormy convalescence. 
Intercurrent pulmonary and renal infec- 
tion developed. On the eighth day, how- 
ever, the bleeding time had decreased to 
three minutes ; by the fourteenth day the 
platelet count had increased to 164,000 
per cubic millimeter, and the patient dis- 
played no further evidence of bleeding 
diathesis during the remainder of her stay 
in the hospital. On the third day after her 
admission, the patient complained of di- 
plopia, and paralysis of both lateral rectus 
muscles was noted. On the tenth day after 
her admission, ophthalmoscopic examina- 
tion revealed bilateral papilledema_ be- 
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tween 3 and 4 diopters in measurement 
in the right eye and between 2 and 3 
diopters in measurement in the left eye. 
A few regions of hemorrhagic extravasa- 
tion were present in each retina, near the 
optic discs. Reading vision was 14/21 in’ 
each eye and the visual fields were normal 
to the confrontation test. There were no 
other gross evidences of the presence of 
a lesion of the central nervous system. 
At the end of two and a half months, 
papilledema had completely subsided and 
the hemorrhages had essentially disap- 
peared from the retina. The excursions 
of the lateral-rectus muscles were essen- 
tially normal. When the patient returned 
to the Clinic for observation six months 
later, vision, visual fields, ocular muscles, 
and ocular fundi were entirely normal. 

Case 4. This case is not one of throm- 
bocytopenic purpura. A man, 50 years 
old, was admitted to the Clinic on January 
30, 1937, for treatment of recurrent 
bleeding from the stomach. He stated that 
he had had what he called a “sour stom- 
ach” all his life, and that for six years 
he had experienced pain through the re- 
gion of the heart when his stomach was 
empty. Three years before admission he 
had had a hemorrhage from the stomach 
sufficiently extensive to require hospitali- 
zation and transfusion of blood. At that 
time he had noted some disturbance of 
vision, a disturbance which apparently 
had been corrected by refraction. For 
three months the patient had noted that 
when he would rise from a stooping posi- 
tion the vision in his left eye would be 
blurred for several seconds. The cause of 
this disturbance of vision was not clear. 
Two weeks before his admission gross 
bleeding from the stomach had occurred 
again. 

On this patient’s admission, the results 
of a general physical examination were 
not remarkable except for generalized 
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abdominal tenderness. Blood pressure was 
146, systolic, and 98, diastolic, expressed 
in millimeters of mercury. The content of 
hemoglobin was 13.1 gm. per 100 c.c. 
of blood. The erythrocytes numbered 
3,610,009 per cubic millimeter and leuko- 
cytes, 7,500 per cubic millimeter. Sero- 
logic tests of the blood for syphilis re- 
vealed positive reactions to the Kline, 
Kahn, Hinton, and Kolmer procedures. A 
clinical diagnosis of syphilis could not be 
established, however. Roentgenologic ex- 
amination of the stomach revealed a large 
penetrating ulcer situated fairly high on 
the lesser curvature of that organ. 

With the proper refractive correction, 
vision was 6/4 with the right eye and 6/6 
with the left eye. The fields of vision on 
the perimeter and on the tangent screen 
at 1 meter were normal, except for an 
enlargement of the left physiologic blind 
spot. Ophthalmoscopic examination re- 
vealed in both eyes sclerosis of grade 1 
of the retinal arterioles and engorgement 
of the retinal veins, and in the left eye a 
choked disc 3 diopters in elevation was 
noted. Roentgenograms of the head dis- 
closed nothing abnormal nor did examina- 
tion of the nervous system. 

When the patient was placed in the 
hospital, oozing from the gastric ulcer 
continued, and on the eleventh day an- 
other gross hemorrhage occurred; the 
hemoglobin content was reduced to 6.6 
gm. per 100 c.c. and the erythrocyte count 
fell to 1,380,000 per cubic millimeter. Five 
days previously the patient had fainted 
in the bathroom and stated that he had 
struck his head, although there were no 
external signs of injury. At this time he 
complained of severe headache. Ophthal- 
moscopic examination revealed an in- 
crease in the elevation of the choked disc 
in the left eye to between 4 and 5 diopters 
and a choked disk of 1 diopter’s elevation 
in the right eye. No positive neurologic 
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signs were present, and a second roent- 
genogram of the head disclosed nothing 
abnormal. Spinal puncture in the fourth 
lumbar interspace revealed a clear fluid 
that was under 40 cm. of water pressure 
The fluid contained only 1 lymphocyte per 
cubic millimeter and had a total protein 
content of 20 mg. per 100 c.c. Negative 
results were obtained from the test for 
globulin, and from the Nonne, Kahn, and 
Kline tests. The colloidal gold curve was 
normal. Headache was relieved after 
drainage of the spinal fluid. 

In spite of repeated transfusions of 
blood and surgical excision of the gastric 
ulcer, the patient died on the eighteenth 
day after admission. At necropsy no 
pathologic changes were found in the 
brain nor in the meninges. An ante- 
mortem thrombus was found in the right 
cavernous sinus with some extension into 
the left. However, the pathologist con- 
sidered this thrombus to be of less than 
72 hours’ duration. 


COMMENT 


The mechanism responsible for the 
origin of the choked discs in these four 
cases is not clear. In case 1, it is possible 
that the apparent edema of the disc and 
retina was a local reaction to the exten- 
sive bleeding into those tissues. The epi- 
sodes of severe headache and stiff neck 
suggest also that recurrent hemorrhage 
into the subarachnoid space might have 
occurred. However, spinal fluid obtained 
at necropsy showed no evidence of old nor 
of recent blood. In case 2, also, the spinal 
fluid was found to be clear, and no posi- 
tive evidence of a space-occupying intra- 
cranial lesion could be obtained. In case 3, 
aside from the choked discs and paralysis 
of the lateral rectus muscles, there were 
no signs of a gross cerebral lesion. In 
both case 2 and case 3, the regions of 
hemorrhagic extravasation into the retina 
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at the time of observation of the papille- 
dema were not more extensive than might 
be expected in association with the aver- 
age choked disc as encountered in cases of 
cerebral neoplasm. Choked discs are en- 
countered rarely in association with intra- 
cerebral hemorrhage, a condition which 
usually is rapidly fatal to the patient. 
Choked discs develop rather late in the 
course of subdural bleeding or hematoma, 
and the papilledema and other symptoms 
present in such cases rarely subside until 
the hematoma has been drained. In cases 
of spontaneous or posttraumatic bleeding 
into the subarachnoid space, choked disc 
usually is a relatively late sequel to the 
venous obstruction that results from the 
presence of blood in the subarchnoid 
spaces of the optic-nerve sheath, and ap- 
pears, as a rule, at least several days after 
the initial occurrence of multiple hemor- 
rhages into the retina. It would seem 
logical, therefore, to assume that some 
factor other than actual intracranial bleed- 
ing might be responsible for the develop- 
ment of the papilledema in these cases. 
In case 4, since no general hemorrhagic 
tendency was demonstrated, it did not 
seem logical to assume that the edema of 
the optic discs was secondary to intra- 
cranial bleeding, and no evidence of 
cerebral hemorrhage was found at nec- 
ropsy. In the presence of normal spinal 
fluid it would not seem logical to consider 
the papilledema in this case to be of 
syphilitic origin, in spite of the positive 
results obtained in serologic study of the 
blood. It would seem most probable that 
the edema of the optic discs observed in 
this case was associated in some way with 
the loss of blood. Whether the headache 
and the increase in pressure of the spinal 
fluid observed on one occasion were an 
expression of edema of the brain result- 
ing similarly from loss of blood or 
whether they resulted from the presumed 
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injury to the head, it is impossible to say. 

The only factor common to all these 
four cases that might be assumed to be 
responsible for the development of choked 
optic discs was loss of blood. It is rather 
generally recognized that loss of vision, 
sometimes permanent, may result from 
sudden severe loss of blood. Various theo- 
ries have been advanced to account for 
loss of vision such as was described 
herein. These theories, which have been 
summarized by Groenouw,’® include pos- 
tulation of the occurrence of hemorrhage 
into the sheath of the optic nerve, lymph- 
edema in the sheath of the optic nerve as 
a result of edema of the brain and conse- 
quent filling of the meningeal spaces with 
lymph, edema of the visual centers, mini- 
mal air embolism, and lowered nutrition 
of the retina and optic nerve, caused by 
low blood pressure. In the light of present 
knowledge of the dependence of the retina 
and optic nerve on an adequate supply of 
oxygen and of the rapid and permanent 
loss of function that results from short 
periods of deprivation of oxygen (as in 
spastic closure of the nutrient arteries), 
it would seem logical to assign the cause 
of the loss of vision in these particular 
cases to anoxemia. It is probable, also, 
that the edema of the discs and retina that 
develops in the presence of so-called 
angiospastic retinitis is caused by anoxe- 
mia. It seems possible, therefore, that the 
reduced oxygen-carrying power of the 
blood resulting from acute or chronic loss 
of blood may lead to the production of 
anoxemia of the tissues of the optic nerve 
and retina sufficient to induce visible 
papilledema. Certainly it is true that in 
many cases of severe anemia resulting 
from any cause there is a suggestion of 
edema, ophthalmoscopically, in the optic 
nerve and retina. Experimentally in ani- 
mals, Holden, as quoted by Groenouw, 
found edema of the nerve-fiber and 
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ganglion-cell layers of the retina with 
early degeneration of the ganglion cells 
12 days after loss of blood. Four weeks 
after loss of blood he observed progres- 
sive degeneration of the ganglion cells 
and of the medullary sheaths of the optic 
nerves. In his discussion of the changes 
observed in the optic discs in the presence 
of the hemorrhagic diatheses, Schinck'® 
stated that Seggel had reported the occur- 
rence of bilateral choked discs of 4 to 5 
diopters’ elevation in a case of scurvy, 
that Hirschberg had reported edema of 
the discs with small regions of hemor- 
rhage on the discs and in the retina in a 
case of hemophilia, and that Hessberg had 
reported bilateral choked discs and in- 
ferior altitudinal anopsia eight days after 
severe hemorrhage in a case of hemo- 
philia. One of us (Wagener) has ob- 
served bilateral choked disc of 3 diop- 
ters’ elevation (without hemorrhage) and 
paresis of the lateral rectus muscle of the 
left eye in a patient who had hemolytic 
icterus and severe secondary anemia. En- 
cephalographic studies failed to reveal the 
presence of an intracranial lesion, The 
patient, a boy five years old, improved 
rapidly after splenectomy and the choked 
discs receded gradually without additional 
treatment. All these observations suggest 
that edema of the optic discs can develop 
as a reaction of the tissues to local depri- 
vation of oxygen. It is possible that edema 
of the brain may develop in these cases 
for a similar reason and that such edema 
may be responsible, in part at least, for 
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the edema of the optic discs and paralysis 
of the lateral-rectus muscles observed in 
our cases. It is a well-known fact that 
choked discs and paralysis of the extra. 
ocular muscles may occur as results of 
that type of edema of the brain that js 
associated with cerebral concussion with. 
out evidence of other types of intracranial] 
injury. 


SUMMARY AND CONCLUSIONS 


Three cases of thrombocytopenic pur- 
pura are reported in which bilateral choked 
optic discs were present in the absence 
of a demonstrable extraneous intracranial 
pathologic process or lesion. In none of 
these cases could it be proved that intra- 
meningeal or intracerebral bleeding had 
occurred. 

Another case (case 4) is reported in 
which choked optic discs appeared in the 
course of recurrent severe hemorrhage 
from a gastric ulcer. In this case an intra- 
cranial pathologic process or lesion could 
not be demonstrated at necropsy. It is 
suggested that the mechanism of produc- 
tion of papilledema was essentially the 
same in these four cases: a local reaction 
of the tissues of the optic nerves to 
anoxemia that resulted from loss of blood. 

It is concluded that edema of the brain 
arising from the same cause may be a 
factor in the development of the papille- 
dema and of the paralysis of the lateral- 
rectus muscles at times associated in such 
cases. 
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FORMALINIZED HETEROGENEOUS AND HOMOGENEOUS CORNEAL 
TRANSPLANTATION—EXPERIMENTAL* 


Meyer WIENER, M.D., AND H. D. RosEnBAum, M.D. 


Saint Louis 


One of the most difficult problems in 
corneal transplantation is the procure- 
ment of adequate material which can be 
used as “grafting” tissue. Unless one is 
fortunate enough to do keratoplasties 
with great regularity, it is not always 
possible to have a “fresh” cornea avail- 
able at the right moment. This, in addition 
to the fact that it has been reported in 
the European literature that fixed corneal 
tissue has been used with great success ‘n 
transplants, both experimentally and on 
human beings, brought to our attention 
the need for work of this sort. 

Our idea of using fixed tissue as ma- 
terial for keratoplasty was inspired by 
the work of Salzer,’ who first reported 
the use of formalinized corneae in trans- 
plantation on rabbits; however, these 
were only of partial thickness and, there- 
fore, cannot be classed as truly successful 
transplants. In 1912, Magitot? reported 
the use of cornea preserved in “Locke’s 
solution,” then transferred to hemolyzed 
blood serum and kept at 5°C. He was able 
to keep these tissues active for as long as 
one week; the graft he refers to came 
from an eye which had had a marked 
glaucoma. This, too, was only a “partial” 
graft going only to Descemet’s membrane. 
Incidentally, at this early time, Magitot 
referred to the use of the cornea from 
still-born infants as a possible source of 
material, 

In 1926 Koppanyi and Byfield* used 
the mesentery in a corneal transplant on 
a rabbit, and with apparent success. How- 
ever, from the description, it is difficult 


*From the Department of Ophthalmology, 
Washington University School of Medicine. 
Presented before the St. Louis Ophthalmic So- 
ciety, January 24, 1941. 


to ascertain whether this was a through- 
and-through corneal graft or one of only 
partial depth; the graft did not become 
transparent. 

Most of the work since 1911 has been 
done with the idea of confirming or dis- 
proving Salzer’s original concept. It was 
his belief that the graft acted only as a 
guiding structure for the ingrowth of 
new tissue from the cornea of the recipi- 
ent. In other words, it is not a matter of 
transplantation, but one of replacement 
or regeneration. The following is noted by 
MacCallum‘: “It is important to observe 
that in some cases, as in transplantation 
of bones or nerves, the graft may survive 
only as a sort of splint which supports 
and guides the new growth of tissue from 
the host, which finally absorbs and re- 
places it entirely.” 

In recent years, many men have used 
cold as a method of preserving cornea; 
this has been advocated chiefly by Fila- 
tov’ and used also by Castroviejo.® They 
use temperatures of 2° to 3°C. as the 
agent, keeping the eye in Ringer’s solu- 
tion, or normal saline. This method slows 
the process of autolysis and is borne out 
by the report of Filatov and Bajenova,' 
who preserved cornea at —2°C. to verify 
the vitality of dried cornea of the rabbit 
by tissue culture; they found that with a 
loss of 76.3 percent of its initial weight, 
the cornea is capable of growing, that is 
to say, “preserves its vitality.” Cornea 
preserved in this way must be used in a 
comparatively short time. Fine® after 
some experimental work on cornea pre- 
served in citrated blood at 4°C., con- 
cluded that fresh material, or that kept 
for only 24 hours, afforded better results 
than if kept for 48 hours or more. 
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Thomas,’ trying heterogeneous corneal 
transplants in rabbits, used grafts from 
one human and five cat corneae. He con- 
cluded that heterogeneous grafts can 
unite, but unlike successful homogeneous 
grafts, they do not remain transparent 
and become vascularized. Tissue from the 
recipient eye grows in and tends to en- 
velop the graft. He’® also used scleral 
tissue as material for tranplantation and 
found that it could be used to replace the 
whole thickness of cornea. After a rather 
long period of time (two years or so) 
they developed an epithelium and endo- 
thelium derived from the tissues of the 
recipient eye. The replacement of the 
graft tissue by this new tissue is ac- 
companied by a considerable degree of 
transparency in the graft. It was also 
found that those which developed greater 
vascularity tended to become less opaque, 
and Thomas thought that the vascularity 
had a stimulating effect on the ingrowth 
of new corneal fibers. This postulate is 
open to question, for some believe that 
vascularity is a precursor of connective 
tissue and opacity. 

Petrosiantz,"' in a study of biomicros- 
copy of what he calls “conserved cadaver 
eyes,” used the slitlamp to observe daily 
corneal changes of eyes kept at +2° to 
+4°C. He found that the epithelium be- 
comes opaque, irregular, and edematous 
by the seventh day; by the fifteenth day 
the cornea is only semitransparent, and 
by the twentieth to the twenty-fifth day, it 
is completely opaque. The clinical data 
following the use of this tissue prompted 
the conclusion that the foregoing changes 
in the clarity of the cornea and regularity 
of the epithelium have apparently no ef- 


- fect on the transplant. This is of interest 


here, for formalinized corneae are ex- 
tremely opaque. 

The report of Lohlein,’? who took part 
in the discussion of a topic entitled “Pro- 
gressive corneal transplantation” before 


the German Ophthalmological Society 
in 1938, was probably responsible for 
much interest in the use of formalinized 
cornea. He stated, “one does not expect 
a permanent survival of the transplant 
but a gradual displacement by surround- 
ing tissue.” This included a report of two 
cases in humans in which formalinized 
cornea was used; one of these was a bi- 
lateral transplant—one eye utilizing fresh 
cornea, the other, formalin-fixed cornea. 
The result with the latter was better than 
the one in which fresh cornea was used. 
A comment on this paper was made by 
Elschnig,’® who agreed that it must be 
assumed that the implant becomes re- 
placed by new growths of corneal tissue. 

Incidentally, our work was begun be- 
fore Lohlein’s article was printed in this 
country (which was in February, 1940) 
since which, at least two investigators 
have reported on the value of formalin- 
ized corneal tissue in transplantation. Pe- 
culiarly enough, they both appeared in 
the same bound volume of Ophthalmo- 
logica, one work being that of a Russian, 
the other of a German. The former, 
Scherschewskaya,"* gave a very complete 
and praiseworthy analysis of his experi- 
mental work. He followed the method of 
Weidenreich, and kept the cornea in 4- 
percent formaldehyde for two days, 
washed it in Ringer’s solution for four 
days, then allowed it to stay in Ringer’s 
for four more days, changing the solution 
daily. The surgical procedures were done 
using Filatov’s technique. Of 37 rabbits 
operated upon, he reported “healing” in 
12 (or 32° percent)—one glimmering, 
three transparent, and eight opaque cor- 
neae resulting. This technique was also 
used in five cases of human eyes (all of 
which were unfavorable to begin with be- 
cause of the uncertainty of the ultimate 
result), and he obtained “one transparent, 
one glimmering, and two turbid healings.” 
This author claims there is no greater 
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healing reaction to formalized cornea 
than to the “fresh” transplant. He also 
agrees with Salzer’s findings, mentioned 
previously, and in regard to the long time 
that it takes for the resorption of the 
graft and its replacement through regen- 
eration. Other investigators, such as 


Ascher, Weidenreich, and Bussaca, are 


quoted by Scherschewskaya as furnishing 
encouraging results in this line of en- 
deavor. 

Following Lohlein’s work, Deutman'’ 
also used formalinized cornea in kerato- 
plasties on rabbits. He kept the corneae 
in 4-percent formaldehyde for only 24 
hours, then washed it in running water 
for 48 hours. In this comparatively small 
series of five rabbits, two were operated 
upon with Castroviejo’s technique, and 
two with the Franceschetti trephine. All 
the transplants “took” and healed well 
with less reaction than when living cornea 
was used. After an observation period of 
3 to 11 months, none of the grafts was 
clear, the opacities being located in the 
posterior layers of the corneal paren- 
chyma. Deutman concludes that kerato- 
plasty with formalinized cornea is more 
fit for tectonic purposes than for optical 
improvement. 


EXPERIMENTAL 


With Salzer’s work as a foundation, 
we decided to attempt penetrating grafts 
of formalinized cornea. The basis of the 
use of fixatives in preserving tissue is 
that it kills living cells by stopping en- 
zymatic processes associated with life; 
and also, it coagulates protein. Formalin, 
used here in 10-percent solution, is prob- 
ably the most widely used fixative, and 
for that reason our experiments were be- 
gun with the use of this medium. 

In one group of rabbits, an attempt 
was made to graft formalinized dog cor- 
neae. The cornea was removed from the 
eye of a dog that had been killed in the 
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surgical laboratory, and the tissue imme. 
diately dropped into the formalin, where 
it was kept for from 7 to 28 days until the 
day preceding the operation. It was te. 
moved from the formalin 24 hours before 
the time it was to be used and washed with 
running tap water until a few minutes 
before the operation, being transferred 
then to sterile saline. One dog’s cornea 
was used for 4 different grafts, a single 
quadrant being taken each week; in this 
way some idea of the optimum time of 
fixation might be gained. Five rabbits 
were operated upon, using this type of 
tissue ; in four of these, the graft “took,” 
and remained in place; in one, the graft 
was expelled following an infection. None 
of these grafts became clear, even over 
a period of 1 year’s observation; there 
was a moderate amount of postoperative 
reaction, being only slightly more than 
that seen following rabbit-to-rabbit grafts 
of similar tissue; vascularization began 
within 7 to 10 days, reached its peak in 
about two weeks, and then gradually sub- 
sided. The length of time the cornea had 
been kept in formalin seemed to make 
little difference. 

In the second group of animals, for- 
malinized rabbit corneae were tried, the 
donor material being “fixed” for ten days 
to one month before being used. For the 
first 4 transplants in this series the tech- 
nique of washing was the same as that 
used before; one graft of this group be- 
came infected, the other three healed 
well. To reduce the amount of reaction, 
the method of washing the cornea was 
changed; instead of using running tap 
water, we followed a more sterile tech- 
nique by washing with water that had 
passed over a Berkefeld filter. Five rab- 
bits were used in this group; only one 
mild infection occurred in which case 


the graft did not slough out. The post- 
operative reaction was definitely less than 
when dog corneae were used, and the 
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transplants washed with water passed 
over the Berkefeld filter exhibited less 
swelling and redness than the others. Of 
the nine grafts in this group, seven healed 
well; anterior synechiae developed in 
three cases; in one, the iris was attached 
to the transplant, and in the other two, 
the iris was adherent to the wound at the 
upper limbus. Three grafts in this group 
are definitely clearing. 
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slough. No transparent grafts were ob- 
tained. The postoperative reaction was 
essentially the same as that seen following 
keratoplasties in which were used for- 
malinized corneae washed with water that 
had passed through a Berkefeld filter; 
vascularization was noted during the first 
and second weeks, gradually subsiding in 
intensity as the operative reaction quieted. 

As already stated, none of the hetero- 


Fig. 1 (Wiener and Rosenbaum). Section of dog-to-rabbit transplant of formalinized cornea 


described in detail as no. 3023. 


Fig. 2. Section of rabbit-to-rabbit transplant of formalinized cornea described in detail as no. 


3-65. 


Because of the opaqueness of the 
grafts, despite the fact that the “takes” 
were numerous, it was decided to try 
another fixing solution; we assumed 
that too much tissue damage was done by 
the formalin. We obtained from the re- 
research pathology laboratory some “Pet- 
runkowitsch solution” (paranitrophenol, 
60-percent alcohol, ether, cupric nitrate, 
nitric acid). This was used originally in 
the tropics because it maintained its prop- 
erties for an indefinite period of time at 
relatively high temperatures. The corneae 
were placed in this solution for 12 hours, 
then in three separate changes of 70 per- 
cent alcohol for 30-minute periods; they 
were then transferred to sterile saline and 
kept in the ice box until used. In the third 
series of rabbits operated upon, corneae 
were used that had been kept in this so- 
lution for from 7 to 24 days. Eight rab- 
bits comprised this group; seven grafts 
“took,” one became infected, but did not 


geneous transplants cleared, though four 
of the five healed. A histological report 
of one of these, made by Dr. Harvey 
Lamb, follows: 

“Microscopic examination of (fig. 1, 
no. 3023) the dog’s corneal transplant 
to the rabbit’s cornea (1 year postopera- 
tive) presents a perfectly smooth union 
of the adjoining surfaces. The thickness. 
of the transplant is a little greater than 
over the remainder of the cornea. This 
change in thickness is not abrupt but 
gradual. Just beyond the end of the trans- 
plant, the part of the rabbit’s cornea far- 
ther from the corneoscleral junction is 
somewhat thicker than the corresponding 
part of the rabbit’s cornea of the opposite 
side. 

“The anterior epithelium of the cornea 
proceeds smoothly and unaffected from 
the surrounding rabbit’s cornea over the 
surface of the transplant. Bowman’s mem- 
brane is not present in dogs’ or rabbits’ 
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eyes. The individual lamellae of the sub- 
stantia propria have joined smoothly end 
to end, although at one side, with the for- 
mation of a sharp angulation or wave. 

“The limits of the corneal transplant 
are shown only by the break in Desce- 
met’s membrane. On one side, the end of 
Descemet’s membrane belonging to the 
surrounding rabbit’s cornea is turned an- 
teriorly a little; on this side, a second 
thickness of Descemet’s membrane lies 
peripheral for quite a distance to the 
transplant, just behind Descemet’s mem- 
brane of the rabbit. This second posterior 
layer of Descemet’s membrane has proba- 
bly been derived from loose posterior en- 
dothelium of the dog’s transplant. On the 
opposite side of the transplant, Desce- 
met’s membrane gradually thins out and 
disappears before the rabbit’s cornea is 
reached. Just beyond the end of the trans- 
plant on this side and behind the rabbit’s 
cornea, the absence of Descemet’s mem- 
brane continues for a short distance, and 
the posterior endothelium is considerably 
degenerated here. 

“In the dog’s transplanted cornea, the 
anterior epithelium is somewhat irregular 
in thickness, and the epithelial cells under 
the superficial flattened cells of the an- 
terior epithelium are very irregular in 
arrangement. Anteriorly, in the dog’s 
transplant and in the adjacent rabbit’s 
cornea on the side nearer the corneoscle- 
ral junction, the corneal corpuscles pre- 
. sent a mild proliferation and the forma- 
tion of a few macrophages.” 

A microscopic section of one of our 
better rabbit-to-rabbit grafts, 9 months 
postoperative, was also examined by Dr. 
Lamb and reported as follows: 

“The formalinized corneal transplant 
(fig. 2, no. 3065) is a little thicker than 
the surrounding rabbit’s cornea. The an- 
terior epithelium of the surrounding rab- 
bits’ cornea is smoothly continuous with 
that over the transplant. The lifting of 
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the epithelium in places over the trans. 
plant is an artifact, being also observed 


over the surrounding fixed part of the 


cornea. The thickness of the anterior epi- | 


thelium is of good normal degree over 
the transplant. 

“The lamellae of the substantia propria 
meet well end to end at the line of june. 
tion between the formalinized transplant 
and the surrounding fixed part of the 
cornea. The individual lamellae through- 
out the transplant and surrounding cor- 
nea have the same thickness and the same 
good staining of the corneal corpuscles, 
A few small capillaries are present be- 
tween the anterior lamellae of the cor- 
neal transplant and the part of the sur- 
rounding cornea nearer the corneoscleral 
junction. 

“No posterior endothelium or Desce- 
met’s membrane is present behind the 
transplant itself.” 

In our experiments the Wiener-Alvis 
punch was used as the instrument for the 
transplants. The advantages of this in- 
strument have been brought out pre- 
viously,’* namely: 1. The segments are 
rapidly obtained. 2. They are identical 
and therefore fit exactly. 3. The beveled 
edge prevents the graft from slipping 
into the anterior chamber. 4. The lens is 
protected so that it cannot be injured in 
the procedure. 

The technique’ is almost the same as 
originally described with the exception 
of a slight modification in the corneo- 
scleral suture and in the suture used to 
keep the graft in place. These changes 
were necessitated by the difficulty in 
working on the animal eye. 

Operative procedure. Anesthesia is 
obtained by injecting Dial (Ciba), 2 c.c. 
per Kg. of body weight, intravenously 
(using a vein in the ear of the rabbit). 
Three or four drops of metaphen solu- 
tion (1:2500) are instilled; a drop of 
1:100 adrenalin is then used to dilate the 


| 
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pupil. Using the corneoscleral suture as 
described by McLean’* for cataract ex- 
traction, a slight groove is made in the 
cornea at the upper limbus; a thin, silk 
suture on a Kalt corneal needle is passed 
through the lips of the groove, entering 
and emerging as close to the corneal in- 
cision as possible. The suture is then 
drawn out of the groove with a blunt 


Fig. 3 (Wiener and Rosenbaum). Drawing 
showing the placement of sutures. 


iris hook and the loops laid aside. (This 
differs from the original McLean suture 
only in the absence of a conjunctival 
flap, and the lack of exposure makes 
this omission necessary.) The center of 
the cornea is marked with a scalpel point, 
and throughout it three lines are lightly 
drawn with the scalpel point, dividing 
the corneal surface into six approxi- 
mately equal parts (fig. 3). A drop of 
fluorescein is instilled and then washed 
out with saline. 

With a long, single-armed suture, a 
superficial bite is taken in the cornea 
about 4 mm. below the center and to the 
right of the line at 1, emerging on the 
cross line at this point. It then is placed 
into the cross line at 2, about 4 mm. 


above the center, emerging just to the 
right of line; enters again just to the 
left at 3 and emerges on the line, ete. 
The last bite is taken entering on the 
line at 6 and coming out just below 
so that the suture may be tied there. The 
loops are then turned carefully aside. 

An incision with a keratome is made in 
the upper limbus going through the pre- 
pared groove and enlarging the opening 
as the keratome is withdrawn; this may 
have to be further enlarged with the 
scissors. The female blade of the punch 
is now introduced into the anterior cham- 
ber, adjusted so that it will be in the 
center of the cross-lines, and the segment 
punched out. The piece of cornea comes 
out attached to the punch. The corneo- 
scleral suture is immediately tied. The 
segment from the donor cornea is re- 
moved and gently moved into position 
with the scalpel point. The loops of 
suture are taken up and the suture tied 
rather loosely. Atropine is instilled and 
the lids are sewed together with three 
interrupted silk sutures. 

The sutures are removed on the fourth 
postoperative day. For this, four or five 
drops of 0.5-percent pontocaine are in- 
stilled to anesthetize the cornea. Another 
drop of atropine is used and some xero- 
form powder sprinkled in the conjunc- 
tival sac. | 

DIscussION 


There were 22 keratoplasties done in 
this experiment, 5 of which were formal- 
inized dog cornea to rabbit, and 17 were 
chemically fixed rabbit cornea to rabbit. 
The first group was carried out with the 
hope of demonstrating a form of hetero- 
geneous graft that might be successful. 
These transplants did not slough out as 
one would expect had fresh dog’s cornea 
been used ; however, the postoperative re- 
action was definitely more intense and the 
vascularity greater than in the rabbit-to- 
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Fig. 4 (Wiener and Rosenbaum). Rabbit-to-rabbit graft of formalinized tissue 9 months 
postoperatively. The transplanted area was still not clear but was definitely less opaque than it 
had been. Figure 2 is a microscopic section of this cornea. 

Fig. 5. Rabbit-to-rabbit graft 8 months postoperatively. This corneal scar was also clearing 


gradually but retained considerable opaqueness. 


rabbit grafts (fig. 4). The specific sub- 
stances which make fresh heterogeneous 
grafts unlikely are evidently less reactive 
when the tissue is fixed. 

In the second group, 9 formalinized 
rabbit-to-rabbit transplants were at- 


Fig. 6 (Wiener and Rosenbaum). Dog-to- 
rabbit graft 12 months postoperatively. It was 
from a similar cornea that section in figure 1 was 
made. These scars were definitely more opaque 
than rabbit-to-rabbit grafts. 


tempted ; of this number 8 healed. Three 
of these showed definite signs of clear- 
ing. The time required is long and the 
process a gradual one (fig. 5, 6). From 
the histological sections one sees an or- 
derly replacement or ingrowth of new 
corneal fibers with corneal corpuscles evi- 
dent. In this connection, an interesting 
observation is noted by Nagiotte’’ who, 
though he was not working with trans- 
plantation believed that the cornea may 
become invaded by leucocytes which are 
not to be distinguished from normal cells 
of the cornea, and that they take on the 
appearance, function, and activity of 
corneal corpuscles from which they can- 
not be differentiated. 

It is evident from these sections that 
the epithelium and endothelium are 
derived from similar layers of the host. 
Descemet’s membrane, on the other hand, 
because of its “curling” at the margins 
of the graft, is probably a true remnant 
of the donor material. The fate of the 
stroma of the graft and the origin of the 
stroma as finally seen is questionable. If 


: 
See 
: 
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this is a true replacement it is an ex- 
tremely orderly one, and yet this must 
be the modus operandi, for surely one 
cannot conceive that dead tissue, such as 
formalinized cornea undoubtedly is, could 
be revitalized. This question could prob- 
ably be answered by histological examina- 
tions of this type of graft at graded 
intervals following the operation. 

The results in this group seemed better 
than those in the others and certainly 
warrant further experimentation. It is 
more than likely that clearer grafts are 
obtainable with a longer period of wash- 
ing. 

Eight grafts were made using cornea 
fixed in Petrunkowitsch’s solution ; seven 
of these “took.” The reaction was essen- 
tially the same as those with formalinized 
material; certainly it was no less. The 
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transplants themselves seemed slightly 
more cloudy and did not tend to clear 
nearly so rapidly as some of those in 
group 2. 

One of the most striking features of 
doing keratoplasties with “fixed” corneae 
is the ease with which the material is 
handled. When using fresh cornea, par- 
ticularly in the rabbit, it is often difficult 
to ascertain which side is epithelium and 
which is endothelium because of its thin- 
ness and softness. With formalinized 
cornea, this difficulty is lessened because 
of the increased thickness and firmness 
of the tissue. 


We wish to thank Mr. Alfred How for 
his kind and efficient assistance in this 
work, 

900 Carleton Building. 
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THE TOXIC SYNDROME OF OCULAR TUBERCULOSIS* 


CarLos CHARLIN, M.D. 
Santiago, Chile 


[Translated by Frederick A. Wies, M.D.] 
255 Bradley Street 
New Haven, Connecticut 


The injection of tuberculin has an 
effect on the general condition of the 
organism, favorable or unfavorable ac- 
cording to the dosage employed. A new 
injection ought not to be made without 
taking into consideration the quality of 
this general reaction, whether to increase 
or diminish the strength of the solution 
employed, or to continue or suspend the 
treatment. In this exploratory investiga- 
tion of the general reaction, inquiries 
should be made as to the appearance, the 
appetite, sleep, energy, weight, tempera- 
ture—every departure from the normal 
is a signal for caution. 

When making an investigation pre- 
vious to the injection of tuberculin it was 
surprising to find with great frequency 
an interesting, unexpected phenomenon. 
All or almost all the patients who 
under tuberculin treatment experienced 
an improvement in their ocular affection 
likewise presented an improvement in 
appetite, sleep, energy, weight, and the 
like—and even at times a manifest change 
in appearance. 

Thus a patient with iritis stated not 
only that he saw better, but, surprisingly, 
that he ate more, slept better, had more 
energy for his work, and on weighing 
himself before his visit, found that he 
had gained from 500 grams to a kilo in 
weight. 

This unexpected phenomenon put us 
on guard, and as it was repeated several 
times, we paused to consider it attentive- 

* Read before the first Pan-American Con- 


gress of Ophthalmology, in Cleveland, October 
11, 12, 1940. 
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ly. Its study made us devise a ney 
horizon, as we shall now see. If, under 
tuberculin treatment, there should be an 


improvement in the general condition, jt 


must be that appetite, sleep, energy, and 
weight were not normal before the treat. 
ment, 

From that time on, in the observation 
of every patient, after studying the ocular 
affection, the general condition was also 
inquired into, and on the respective his- 
tory cards were described the pertinent 
data which were then sent with the 
patient to the tuberculosis consultant, 
From accumulated observations _ has 
emerged the following clinical conclusion: 
Tuberculin-sensitive ocular affections 
are accompanied by a_ characteristic 
change in the general condition, consist- 
ing of headaches, anorexia,  gastro- 
intestinal changes, insomnia, somnolence, 
asthenia, loss of weight; in women, dys- 
menorrhea—in certain cases also night 
sweats, fever, and an appearance of ill- 
ness. In other words, tuberculin-sensitive 
ocular affections are accompanied as a 
rule by a toxic syndrome. 

This toxic syndrome, with parallel de- 
velopment, changes with the ocular dis- 
ease. If under tuberculin therapy the 
ocular affection improves, simultaneously 
there is an improvement in the general 
condition, and vice versa. Moreover 
these changes in the ocular and general 
condition can be induced spontaneously, 
without being influenced by tuberculin. 
Thus the outbreak of an iritis is usually 
preceded by loss of weight, anorexia, 
asthenia, and headache over a period of 
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several weeks. 
A relation between the two pathologi- 


cal phenomena, the local and the general, 
seemed inescapably established, and clini- 
cally we could not refrain from accepting 
a priori that both were the result of a 
common cause. I say clinically on pur- 
pose, for the clinician speaks only of 
possibilities and probabilities, and never 
trusts his diagnosis completely. For the 
physician walks on the variable ground 
of the biological sciences, not on the rock 
of the mathematician, and this hesitating, 
perilous way has a particular attraction. 
Clinically we should deduce this con- 
clusion from the facts. 

What was this X factor which pro- 
voked at the same time the ocular and 
general affections? Cases of scrofula in 
the adult, that is to say, adults ill with the 
syndrome of infantile scrofula, who 
showed absolutely the same toxic syn- 
drome as our patients with iritis, kera- 
titis, and scleritis, answered this ques- 
tion and solved the pathogenic and 
etiologic problem. 

The following data are among many 
observations in this regard: 

Case 1. Maria G. B., aged 24 years, 
was hospitalized from the Clinic because 
of a bilateral blepharo-kerato-conjuncti- 
vitis on a scrofulous-eczematous basis. 
For a year she had suffered with her eyes, 
but previously had never had ocular irri- 
tation. The illness began simultaneously 
with edema of the face and coryza. There 
were facial scrofula, blepharospasm, in- 
tense bulbar injection, multiple corneal 
ulcers with adherent leukoma, superfi- 
cial vascularization of the cornea, and 
chronic blepharitis. She also presented 
the typical toxic syndrome peculiar to 
glandular tuberculosis: (a) headache— 
frequent and at times so violent that it 
kept her awake at night; (b) insomnia— 
she was awake up to three nights in suc- 
cession, insomnia alternating with som- 
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nolence; (c) somnolence—she slept day 
and night and had to be awakened for 
meals, eating and then going back to 
sleep; (d) anorexia—she had no desire 
to eat at any time, and could be urged 
to take only fruit, salads, tea, and 
maté; (e) asthenia—she walked with the 
body slumped and had no desire to get 
up; when awake she remained in a re- 
clining position, having no desire to sit 
up; (f) night sweats—some nights she 
had cold sweats ; for six successive nights 
the sheets were soaked, and at times had 
to be changed during the night; (g) dys- 
menorrhea; (h) emaciation—‘I became 
very thin and my clothes became so loose 
the pockets looked like hen coops.” 

The Mantoux reaction after an injec- 
tion of 0.1 c.c. of 1:10,000 Old Tubercu- 
lin of Koch was four plus, with the for- 
mation of phlyctens. 

Medical examination. The following 
observations were made: Scrofular fa- 
cies; cervical glands firm on both sides, 
more so on the left. Denture incomplete, 
with many cavities up to grade 4, Granu- 
lar pharyngitis. Thorax large. Lungs: 
pectoriloquy extending to the sixth dorsal 
vertebra. Heart: sounds normal. Arterial 
tension 12/9 (Vaquez). Abdomen nor- 
mal. Roentgenogram of chest: both pul- 
monary fields clear. The horizontal fissure 
visible (old pleuritis) in its external 
half. There is no active pulmonary proc- 
ess (Dr. R. Hevia, phthisiologist). Sum- 
mary: “This patient presents cervical 
adenitis and signs of tracheobronchial 
adenopathy (pectoriloquy) which to- 
gether with radiographic shadow of the 
lungs, intensely positive tuberculin reac- 
tion, facies, and ocular lesion, impose a 
diognosis of scrofula” (Dr. Emilio Ureta, 
Pediatric Consultant for the Clinic). 

The fact that adults present infantile 
types of scrofula has already been ob- 
served. Adolph Gutman, Professor of 
Ophthalmology of the University of Ber- 
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lin, while in Chile, wrote to us after hav- 
ing seen some of our patients: “In the 
last years of the war of 1914-1918, in 
which I participated as the medical chief 
of the German Army, soldiers 20 to 45 
years of age presented themselves with 
scrofula. Many of these persons had in 
infancy suffered from scrofulous ocular 
inflammations and had received insuff- 
cient food, etc. Some cases were presented 
in the adult for the first time. This then 
was the occasion for communications to 
the Medical Societies of Berlin. After 
the end of the war we saw the same affec- 
tion also in adults who had not been in the 
war. In this ocular scrofulosis of adults 
phlyctenular conjunctivitis and corneal 
ulcers were treated.” 

Thus in these patients there can be no 
doubt about the etiology of the ocular 
and general affection. A scrofulosis is in- 
volved—that is to say, a glandular tu- 
berculosis—with the consequent toxicosis. 
This pathogenesis is universally accepted 
in pediatrics. 

In turn the ocular affections of the 
type studied by us, tuberculin sensitive, 
are also universally considered in oph- 
thalmology to be tuberculous infections, 
but the basis of this concept is not a 
matter to be discussed here. 

In fact, for the past 40 years, through 
the work of von Michel and his school, 
ophthalmologists have considered tubercu- 
lous iritis to be a painless inflammation 
without any specific bacillary character 
macroscopically or microscopically (afol- 
licular or anodular iritis). Certain types 
of keratitis, scleritis, choroiditis, and reti- 
nitis are also of the same etiology and mo- 
dality. For these affections of the adult, 
ophthalmologists accept the pathogenesis 
evoked by scrofulous inflammations, that 
is to say, inflammations secondary to a 
nodular bacillary toxemia, and, like the 
pediatricians, go back to tuberculin ther- 
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The above-mentioned toxic Syndrome 
seen with extreme frequency in tuberey. 
lous ocular affections, has diagnostic 
value. As has been said, it follows as the 
sign of bacillary ocular affection, 

When, therefore, I meet ophthalmolo. 
gists perplexed with a clinical case of an 
etiology impossible to determine, I try to 
find the presence of the toxic syndrome. 
If this is present, without more ado q 
tuberculous etiology is suspected and | 
proceed as indicated ; in other words, ty. 
berculin treatment is given a trial. This 
has the value of a positive Wassermann 
reaction for a syphilitic etiology. 

Some examples in which the character- 
istic toxic syndrome accompanies the ty- 
bercular ocular affection are as follows: 

Case 2. Margarita M. suffered from 
tuberculous iritis." Here is how the pa- 
tient recounted her illness: 

“For the past three months I have not 
even been able to see my hands, For a 
year I have had severe headaches which 
did not allow me to sleep; I suffered 
from insomnia, sleeping only in naps. | 
had strength for nothing: on serving | 
had to hold the plate with both hands, 
I had no energy, working from necessity, 
from obligation. I have become very thin; 
formerly my weight was 66 kilos, now it 
is 44. I looked ill; my employer said | 
had the face of the tubercular and sent 
me to a chest physician, who found noth- 
ing. I also suffered from periods of severe 
diarrhea, alternating with constipation. 
At times I could hear nothing and did 
not understand when people spoke, as it 
seemed that they spoke from far away.” 

This patient submitted to tuberculin 
therapy. I saw her vision improve, the 
toxic syndrome disappear, and she gained 
5 kilos in weight. Examination for tu- 
berculosis revealed thoracic calcification, 
nodes in the neck, and a cervical scar 
from old suppurating adenitis. 

Case 3. Victoria C.1 was suffering from 


as 


| 
§ 


tuberculous sclero-kerato-iritis, treated 
unsuccessfully with salversan, bismuth, 
and the like. She improved with anti- 
genic therapy, which made the head- 
ache, insomnia, gastrointestinal disturb- 
ances, and chronic rhinitis disappear. She 
gained 13 kilos in weight. 

Case 4. Enrique M.? suffered from 
blindness from bilateral iridochoroido- 
retinitis. He submitted to energetic anti- 
syphilitic treatment without success and 
improved under tuberculin treatment. The 
occular affection was accompanied by ob- 
vious decline in the general condition, 
which the patient described thus: “About 
three months before having trouble with 
my vision, in November, 1938, I had a 
serious intestinal illness with fever, which 
obliged me to remain in bed a month. 
From then on I have not felt well. I have 
become thin: I now weigh 60 kilos, while 
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previously I weighed 65 kilos. I had no 
appetite, whereas previously it was very 
good. I did not sleep well, waking up sev- 
eral times in the night and sleeping only 
one or two hours at a time. I perspired at 
night in amounts sufficient to wet the 
sheets, and suffered from constipation 
and daily headaches. I had energy for 
nothing and was always tired.” Tubercu- 
lin therapy improved vision and banished 
the toxic syndrome. The patient gained 
10 kilos in weight. 

It is not necessary to prolong the expo- 
sition with clinical records in this con- 
nection, but the toxic syndrome is the 
rule in ocular tuberculosis. 

I have already called attention to this 
in my last communication to the “Annales 
d’Oculiste,”"* as it does not appear to 
be mentioned in the textbooks on this 
specialty. 
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DiscussION 


Dr. ALBERT Louis Brown (Cincin- 
nati). The systemic state of a patient with 
ocular tuberculosis has been the subject 
of much discussion. Physical findings in 
this country at least have been quite vague 
in so far as they suggest general tubercu- 
lous infection. Numerous reports from 
tubercular sanatoria of patients with 
frank tuberculosis show less than 1 per- 
cent having ocular diseases that could be 
construed as tuberculous. Those with 


ocular lesions considered to be tubercu- 
lous have on the whole been reported to 
be free from objective and subjective 
signs of tuberculosis. Thus, it would seem 
that ocular tuberculosis is an isolated 
phenomenon caused by some absorption, 
or more probably a local tissue sensitiza- 


tion that induces local reactions without 
any systemic signs. I agree with the es- 
sayist that if such a patient is watched 
closely enough some general manifesta-_ 
tions are observed. I find the most com- 
mon to be fatigue or at least greater 
fatigability. This prominent symptom 
seems to be directly proportional to the 
amount of ocular involvement, but not 
necessarily to the severity of the inflam- 
mation. Isolated choroidal tubercles or 
low-grade retinal inflammation with per- 
iphlebitis seem unassociated with any 
subjective systemic reactions. Uveal in- 
flammation, however, is frequently ac- 
companied by great malaise, headaches, 
and loss of appetite. These symptoms oc- 
cur with no demonstrable systemic tu- 
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berculous infection. In my experience 
such patients do very poorly if they are 
allowed to continue to work or are sub- 
jected to worry, or nervous strain. Bed 
rest while undergoing treatment during 
the early phases of inflammation is as 
essential as any one therapeutic measure. 
Testing with tuberculin to determine the 
optimum dose for treatment must be done 
with great caution at this stage. Injudi- 
cious use of tuberculin may cause any 
ocular reaction, from a mildly increased 
inflammation to a profound intraocular 
exudation. The initial test should be an 
intradermal injection of not more than 
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1:100,000 mg. of old tuberculin, or its 
equivalent and less if the ocular inflam. 
mation is severe. The temperature should 
be charted every three hours, so that a 
composite picture of the local, focal, and 
general reaction may be obtained. After 
the minimum threshold dose is estab. 
lished, cautious increases in dosage may 
be begun at the optimum intervals, The 
optimum interval is the time for the local 
reaction to subside completely plus 24 
hours. This is usually a four- or five-day 
period. As desensitization proceeds, a 
routine may be established that is most 
practical for the patient. 


VALUE OF GONIOSCOPY IN THE PROGNOSIS AND 
TREATMENT OF GLAUCOMA* 


MANUEL Troncoso, M.D. 
New York 


Although of recent date, the examina- 
tion of the angle of the anterior chamber 
in the living eye has increased consider- 
ably in clinical value with the develop- 
ment of new instruments and the sys- 
tematic and critical study of numerous 
cases of the varied diseases which affect 
the structures. 

It is not my intention to consider here 
the value of gonioscopy in all pathological 
conditions found in this region of the 
eye, but to confine myself to bringing for- 
ward the importance of the aid which this 
‘ method may render in the clinic for the 
prognosis and treatment of the several 
types of glaucoma. 

I will describe first, briefly, the methods 
and instruments used at present for the 
examination of the angle. To obtain good 
images and sufficient magnification, two 


*From the Department of Ophthalmology, 
Columbia University, and the Eye Institute of 
the Presbyterian Hospital, New York. Read at 
the first Pan-American Ophthalmological Con- 
gress, Cleveland, October 11-12, 1940. 


methods are available: (1) the instru- 
ments which I have devised and given 
the name of gonioscopes; (2) the slit- 
lamp microscope, using it either as a 
whole or only the microscope head. 

1. In articles' I have mi- 
nutely described the gonioscope and how 
to use it in the examination of the angle. 
This instrument (fig. 1) carries a peri- 
scope and a concentrated source of illum- 
ination. It gives very good images and 
permits the examination of the sinus or 
recess of the anterior chamber deeply on 
the same side as the observer stands, when 
the hemispheric contact glass is used. 
However, the use of two prisms for lat- 
eral observation makes the instrument a 
little difficult to focus and requires spe- 
cial training. To avoid these drawbacks 
I have devised a new model which has 
no prisms and in which the examination 
of the angle is direct. It gives a clear, 
side view through the contact glass of 
the opposite part of the angle, but re- 
quires the observer to move around to 
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examine the inner limbus on all sides. 
This instrument (fig. 2) carries a power- 
ful source of illumination, which can be 


concentrated to a slit and gives magnifica- 


tions of 10X and 20X.* 
[ have made it monocular to keep it as 
dy as the ordinary ophthalmoscope. A 


han 


binocular field is not so important in view- 
ing the angle of the anterior chamber, 
where there are only two planes to con- 
sider; the last roll of the iris and the 
corneoscleral wall. Besides, the price of 
this new gonioscope will be much lower 
than that of the first model. However, I 


*This instrument is made by Mr. Kern 
Larkin, 635 West 165th Street, New York. 


have no objection to the binocular instru- 
ment, my only purpose being to facilitate 
a widespread use of the gonioscope. In 
fact a stereoscopic model (fig. 3) has been 
made by Mr. Kern Larkin and myself, 
using a lighter model of the ordinary 
slitlamp microscope and attaching to it 


Fig. 1 (Troncoso). First model of 
gonioscope, showing, C, contact glass ; 
P, prism to deflect the rays of light 
from the illuminating system, B, into 
the angle; P’, square prism which re- 
ceives rays coming from the angle 
and sends them into the microscope, 
M; E, electric connection from the handle of 
the instrument into the rheostat. 

Fig. 2 (Troncoso). New monocular model 
of gonioscope for direct examination of the 
angle of anterior chamber. M, microscope tube 
and objective; P, redressing’ prism; Ep, eye- 
piece; B, illuminating system connected to a 
rheostat; H, handle. 

Fig. 3 (Troncoso). Binocular model of 
gonioscope consisting of ordinary slitlamp 
binocular microscope, provided with an illumi- 
nating system, B. This is the same as in figure 
2, and co-axillary to the microscope ; H, handle ; 
Ob, objective; E, electric connection; p-p, 
prisms; Ep, eye piece. 


the same coaxial illumination that was 
used in the monocular model. 

2. The slitlamp microscope of the large 
instrument has been used mainly by 
holding the microscope head in the hands 
or, as it is very heavy and difficult to 
keep steady for focusing, fastening it to 
special stands devised by many observers 
(O. Barkan, Hartshorne,- McLean, and 
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others). It is also necessary to use an 
independent source of illumination, which 
may be a powerful flashlight or the 
O’Brien or the Barkan model. The com- 
bined price of the microscope, the stand, 
and the illuminating system makes this 
instrument quite expensive. It is also 
cumbersome and difficult to apply to the 
four sides of the angle. 

Dr. Goldman, of Berne, has recently 
devised a new contact glass with which 
the angle can be examined with the slit- 
lamp instrument as a whole, the patient 
sitting in front of the observer. 

Gonioscopy in glaucoma. The glauco- 
matous process determines, soonor or 
later, the adhesion of the iris root to the 
corneal wall, or anterior peripheral syne- 
chia, Gonioscopy gives us the opportunity 
to observe its development in the living 
eye. Careful and numerous examinations 
have shown that the changes in the angle 
in different types of glaucoma are as fol- 
lows: 

In the acute congestive attack the exam- 
ination of the angle is usually impossible 
on account of the turbidity of the cornea, 
but in prodromic glaucoma and when the 
attack has subsided, gonioscopy discloses 
that the closure of the angle by peripheral 
synechia does not exist before the acute 
symptoms, and that even after the attack 
the angle may be open or only partially 
closed ; that is, peripheral synechia is the 
result, not the cause of hypertension. 

In the chronic congestive type the angle 
becomes closed in the majority of cases. 

In chronic simple or noncongestive 
glaucoma, on the other hand, the angle is 
usually open and remains so for a long 
time, until the advance of the glaucoma- 
tous process determines the formation of 
partial pe1ipheral synechia, which later 
becomes total all around the limbus. It is 
especially when slight congestive attacks 
occur (which sometimes remain unknown, 
even to the physician) that the angle 
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closes in simple glaucoma. 

To give an idea of the condition of the 
angle in different types and _periods of 
the disease, I will quote from a former 
paper’ my own statistics, as follows: 


TOTAL OF EYES EXAMINED IN 3 SERIES = 87 
Congestive Glaucoma 


Percent 


(a) Acute or chronic with acute or sub- 
acute exacerbations 


angle open all around ...........,,, 26 
angle partially closed ............., 46 
angle entirely closed .............., 26 
(b) Chronic congestive 
25 
angle partially closed ............, 25 
angle entirely closed .............. 50 
(c) Simple or noncongestive 
angle partially closed .............. 38 
angle entirely closed ............... 5 
(d) Simple with acute exacerbations 
angle partly closed ................ 50 
angle entirely closed ............... 50 


(e) Secondary glaucoma (different dis- 
eases: uveitis, diabetes, occlusion of 
central vein, traumatic, etc.) 


angle partly closed 15 
angle entirely closed ............... 3 


The statistics of Werner,? Thoburn; 
and McLean’ are similar to my own fig- 
ures, 

Prognosis. The prognosis of glaucoma 
has to be based not on one but on several 
symptoms. It changes, of course, with the 
type of the disease. The condition of the 
angle is only another symptom to be added 
to the following: (1) the presence, height, 
and course of hypertension; (2) the re- 
duction of the field of vision and the 
presence or absence of Seidel’s and Bjer- 
rum’s scotomata; (3) the existence of an 
excavation in the disc, its depth, and the 
color of the optic nerve; (4) the general 
condition of the patient and the existence 
of nervous, metabolic, or hypertensive 
diseases. Along with these four important 
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data, gonioscopy gives valuable informa- 
tion about the presence of peripheral 
synechia and also important warnings of 
the progress of the disease. 

Congestive glaucoma. As is well known, 
in the acute attacks the prognosis depends 
on the early performance of an operation. 
In cases of prodromic glaucoma, in addi- 
tion to the other symptoms, the narrow- 
ing of the angle or its partial closure 
should be considered an indication for 
proposing an immediate iridectomy. The 
fellow eye of patients with congestive 
glaucoma should be carefully examined, 
as glaucoma is usually a bilateral disease. 

In chronic congestive conditions an en- 
tirely closed angle is of bad prognosis, 
and demands not only an iridectomy, but 
also a fistulizing operation; that is, tre- 
phining or Lagrange operations. Cyclo- 
dialysis, especially with magnesium im- 
plantation, may be tried ; it has given good 
results in many cases, 

In simple glaucoma the old idea of 
continuing miotics for long periods of 
time should be revised. The curve of the 
intraocular tension should be drawn from 
time to time with diurnal and nocturnal 
observations. Slight symptoms of hyper- 
tension should be watched, the patient 
being instructed to come to the physician 
when colored halos, blurring of sight, and 
headaches or violent pains start. In this 
case the tension should be taken and the 
eye examined with the slitlamp micro- 
scope. This will show injection of the eye, 
corneal edema, and slight dilatation of the 
pupil. When there is turbidity of the 
aqueous with floaters and deposits in 
Descemet’s membrane, uveitis is present, 
with secondary hypertension. Before and 

after these attacks gonioscopy may show 
either an open angle or a partial periph- 
eral synechia. It is my opinion that when 
the latter appears, and advances, an in- 
dication for operation exists. 

In a general way we may state that an 


early operation should be the rule in pri- 
mary glaucoma. 

In secondary glaucoma the prognosis 
depends on the nature, severity, and 
course of the original disease. However, 
gonioscopy may be helpful to show if 
there is any involvement of the angle. 

Treatment of glaucoma. The examina- 
tion of the angle should be made before 
an operation is undertaken in chronic con- 
gestive and especially in simple glaucoma. 
If there is a partial peripheral synechia, 
operations on the limbus will have more 
probabilities of success and of avoiding 
complications, if made at the places where 
the angle is open. This is especially im- 
portant in cases of trephining and cyclo- 
dialysis. 

Iridectomy is usually made above to 
avoid dazzling, which a large pupil al- 
most always produces. When there is al- 
ready a permanent, complete, peripheral 
synechia, tearing of the iris root, as ad- 
vised by v. Graefe, is impossible, as the 
base of the iris will remain attached to 
the inner cornea. In these cases a strip 
of iris is always left above the coloboma. 

Other antiglaucomatous operations such 
as iridencleisis, iridotasis, and the like, 
will have better results if the presence 
and place of peripheral synechia are previ- 
ously detected. 

After glaucoma operations gonioscopy 
is also useful. It will give interesting data 
regarding the correct performance of the 
operation and detect complications which 
the surgeon, examining only the outside 
of the limbus, can never surmise. 

In a previous article Dr. A. B. Reese 
and I® have described, in detail, the com- 
plications that may be found after tre- 
phining. They can be divided into three 
groups: (1) adhesions of the pillars or 
base of the coloboma, or even of the 
surface of the iris, to the scleral scar; (2) 
incarceration of one or several ciliary 
processes into the scar of the operation; 
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(3) the presence of exudate on the edges 
or surface of the coloboma and in the 
angle itself. 

The first group is not very important 
for the future of the eye that has been 
operated on, although the adhesions of 
the iris usually close the hole of trephin- 
ing and destroy the effect of the operation. 
The incarceration of the ciliary processes 
may have a bad prognosis, especially if 
the hole remains patent. The processes 
may become infected and severe symp- 
toms of inflammation develop immediately 
or at a later period. Exudate seen with 
the gonioscope consists in bands of con- 
nective tissue or membranes covering the 
coloboma. These are sometimes so thick 
and extensive that they obliterate the 
aperture in the iris or reduce it to a 
narrow slit. In other cases they may bury 
the processes in a mass of exudate. 

According to my own statistics® these 
complications are more frequent after 
trephining than is a normal healing. 

After cyclodialysis with or without 
magnesium implantation, gonioscopy usu- 
ally detects a detachment and tearing of 
Descemet’s membrane and separation of 
the iris root from the sclera. When the 
fissure is patent it can be detected by 
transillumination. 

In secondary glaucoma after cataract 
operation the gonioscope discloses a par- 
tial or total obliteration of the angle. The 
best operation to control tension in this 
case is cyclodialysis. 


SUMMARY 


A. new model of gonioscope is de- 
scribed, which has no prisms and gives a 
direct lateral view of the angle with good 


magnifications and 20X). The in. 
strument carries its own illuminating sys- 
tem, is monocular, and as easy to handle 
as the ordinary ophthalmoscope. It may be 
made binocular if so desired. 

Gonioscopy shows the development of 
the characteristic symptom of glaucoma 
in the angle of the anterior chamber; 
namely, anterior peripheral synechia, The 
author studies its frequency in the dif- 
ferent types of the disease and its im. 
portance on the prognosis and treatment. 
In congestive glaucoma the prognosis im- 
proves when an early iridectomy is per- 
formed. The fellow eye should be care- 
fully examined. 

In chronic simple glaucoma gonioscopy 
gives important data which should be 
added to the other well-known symptoms 
of hypertension. The old idea of con- 
tinued treatment with miotics alone 
should be revised. If slight attacks of 
hypertension appear, if changes in the 
field of vision advance, and a peripheral 
synechia begins to form in one or several 
sides of the limbus, it is time for an 
operation. In a general way, an early 
operation gives a better prognosis in pri- 
mary glaucoma. 

In the treatment of glaucoma, gonios- 
copy is important before and after opera- 
tions. Iridectomy, cyclodialysis, trephin- 
ing, iridencleisis, and other operations 
have more chance of success when per- 
formed at places where the angle is open. 
The Lagrange operation or trephining 
opens a permanent channel of outflow, 
but the second is usually followed by 
complications. Cyclodialysis may be use- 
ful even when there is a peripheral syne- 
chia. 


BIBLIOGRAHY 


*Troncoso, M. U. (a) Gonioscopy and its clinical applications. Amer. Jour. Ophth.,. 1925, 


v. 9, p. 433. 


E, Jackson. Menasha, Wisconsin, 1926. 


gress Ophth., Madrid, 1933, v. 1, p. 25. 


(b) Gonioscopy in glaucoma. Contributions to Ophthalmic Science, dedicated to Dr. 


(c) Gonioscopy. Its methods and results—especially in glaucoma. Trans. Intern. Con- 


je 


€ 
\ 
s 


| 
| 
| 
‘TI 
| 
| 
it 
op 
no 
go 
co 
al 
ch 
sc 
re 
mn 
i st 
tk 
2 
it 
C 
{ 
| 
| 
| 
i 


VALUE OF GONIOSCOPY IN GLAUCOMA 1401 


Closure of the angle of the anterior chamber in glaucoma. Its bearing on operations 


for the relief of hypertension. Arch. of Ophth., 1925, v. 14, p. 557. 


’Werner, Sigurd. 
1932, v. 10, p. 427. 
*Thoburn. 
holm, 1927. 


5 McLean, J. M. 
Cleveland, 1940. Inedit. 


‘Troncoso, M. U., and Reese, A. B. 


Gonioskopische Untersuchungen bei Glaucoma primarium, Acta. Ophth., 
A gonioscopical study of anterior peripheral synechia in glaucoma. Dissert. Stock- 
Gonioscopy in relation to common glaucoma operations. Amer. Acad. Ophth. 


Gonioscopic findings after Elliot operation. Trans. Ophth. 


Soc. U. Kingdom, 1933, v. 53, p. 366; and Amer. Jour. Ophth., 1935, v. 18, p. 103. 


DIscuUSSION 


Dr. H. Saut SuGar, Chicago: I feel 
it a great privilege indeed to have the 
opportunity to discuss a paper on gonios- 
copy by the pioneer author on this sub- 
ject in the Americas. Dr. Troncoso has 
not alone introduced new instruments for 
gonioscopic study but has correlated the 
comparative anatomy, the microanatomy, 
and the clinical appearance of the anterior- 
chamber angle into a firm foundation of 
scientific facts. 

I have used the new gonioscope and 
recommend it especially for those who do 
not have access to a slitlamp microscope. 

May I compare with Dr. Troncoso’s 
statistics on the condition of the angle in 
the various types of glaucoma, a group of 
257 eyes with primary glaucoma exam- 
ined gonioscopically during 1939: 


Congestive or incompensated glaucoma ......... 


Simple, compensated, or noncongestive glaucoma 


Of this group we are particularly inter- 
ested in those with simple glaucoma, of 
which there were 240 eyes. Nine were too 
shallow for observation, 215 had no 
synechia, and 16 had. Of the latter, 10 
angles were totally obliterated by adhe- 
sions and 6 partially. The significant point 
is that those without adhesions were in 
eyes with early or moderately advanced 
glaucoma, while those with adhesions had 
far-advanced or absolute glaucoma. These 
findings agree with Dr. Troncoso’s state- 


ments that synechiae are the result of 
glaucoma, and not its cause. The mecha- 
nism in the acute congestive glaucoma in 
which synechia formation is so rapid is 
shown by the experimental work of Dr. 
Jonas Friedenwald of Baltimore. He in- 
duced edema of the ciliary body and 
acute glaucoma in dogs by injecting hista- 
mine into the vitreous. Congestion and 
swelling of the ciliary body are unques- 
tionably chief factors in the formation 
of synechiae. 

In the surgical treatment of glaucoma, 
gonioscopic control pre- and postopera- 
tively is as important as is examination 
of the pupillary border and lens under 
magnification in cataract surgery. In 
trephining operations the position of the 
iris root is of fundamental importance. 


No. of eyes Angle 
17 too shallow 
9 too shallow 
240 215 no synechia 


16 synechia (10 total, 
6 partial) 
In an eye with peripheral anterior syne- 
chia, if the trephining is done at the 
corneoscleral junction the operation may 
fail because of prolapse of ciliary -proc- 
esses into the trephine opening. This may 
be followed by a localized cyclitic reac- 
tion which seals off the trephine aperture. 
Similarly, if it is done in the horizontal 
meridian of the limbus, even when no 
angle adhesions are present, there is a 
tendency to failure because of the nar- 
rowness of the limbal lip at the sides of 
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the cornea. I am also convinced of Dr. 
Trencoso’s correctness in stating that the 
cyclodialysis operation should not be done 
in areas of adhesion. This warning has 
not been heeded by those surgeons who 
attempt to do the cyclodialysis at the site 
of adherent pillars in cases of secondary 
glaucoma following cataract extraction. 

Following glaucoma surgery, if the 
drainage through the newly formed chan- 
nels is cut off, the hypertension often 
becomes more difficult to control medi- 
cally than before surgery because of new 
adhesions in the angle which formed 
while the chamber was collapsed imme- 
diately following surgery. To determine 
the site of secondary surgery in cases in 
which this has occurred, gonioscopy is 
extremely valuable, particularly after 


fistulizing operations and cyclodialysis of 


eyes in which hemorrhages have occurred 
I have attempted to avoid many of the 
latter by decreasing the extent of m 
spatula sweep during the cyclodialysis 
operation, using miotics during the post. 
operative healing period, and avoiding the 
horizontal meridian where the long pos- 
terior ciliary vessels and nerve loops are 
located. 

To determine the prognosis in any eye 
that has been operated on for glaucoma 
especially during the postoperative weeks, 
when a normal or low tension may be wile. 
leading, gonioscopy is helpful. In cyclo- 
dialysis the patent cleft is favorable, a 
closed one unfavorable. In trephined eyes 
a free opening is favorable and one 
plugged by ciliary body, iris, or lens js 
obviously unfavorable. The prognosis 
depends upon such factors. 
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AUTOFUNDOSCOPY* 


(AUTORETINOVASOENTOSCOPY ; AUTO-OPHTHALMOSCOPY OF EBER; 
PURKINJE FIGURE OF WALKER) 


C, Drews, M.D. 


Saint Louis 


In opening a discussion on entoptic 
phenomena I believe one can do no better 
than to quote directly from von Helm- 


holtz.* 

Under suitable conditions light falling on the 
eye may render visible certain objects within 
the eye itself. These perceptions are called en- 
toptical. Ordinarily the small opaque particles 
suspended in the vitreous or aqueous humors 
or in the crystalline lens do not cast any visible 
shadows on the retina and are therefore not 
noticed. This is because the intensity of the 
light entering the pupil is generally uniformly 
distributed over every part of it, and therefore, 
so far as the illumination of the posterior 
chamber of the eye is concerned, the entire 
pupil acts like a luminous surface. But when a 
source of light is a broad surface, no percepti- 
ble shadows are produced unless the opaque 
object is large or else is very near the screen. 
Now there are certainly some objects in the 
eye, particularly the blood vessels of the retina, 
which fulfill the latter condition by being very 
close to the sensitive membrane behind them, 
and which are therefore, in position to cast 
shadows on the retina. But the areas of the 
retina lying behind the blood vessels are always 
thus shaded, so that this is their normal con- 
dition, and it is only under special circumstances 
... that these shadows become visible. 


In 1825 Purkinje had first demon- 
strated the subjective visualization of the 
retinal blood vessels. He left a vast maze 
of experimental findings which, Duke- 
Elder says, remains largely unsifted. 
Purkinje described the three basic meth- 
ods of visualizing the blood vessels: (1) 
By moving a bright light focused on the 
sclera, preferably behind the region of 
the ciliary body. (2) By looking at a 
dark background, and moving a light in 
a circular motion close to the eye and 


*From the Department of Ophthalmology, 
Saint Louis University School of Medicine. 
Read before the Saint Louis Ophthalmic So- 
ciety, January 24, 1941. 


slightly off the visual axis. (3) By look- 
ing at a bright source of light through a 
moving stenopeic aperture held close to 
the eye. 

H. Miiller was the first to offer a 
complete explanation of the apparent 
movement of the blood vessels in relation 
to the movement of the light. Miiller also 
calculated the distance of the blood ves- 
sels from the level of the rods and cones 
by measuring the distance between the 
double images of the same blood vessel 
produced by moving the light a measured 
distance on the sclera. He found the ves- 
sels to be from 0.17 to 0.32 mm. in front 
of the percipient layers of the retina. 
Histologically he then found the layer 
of cones to measure 0.2 to 0.3 mm. from 
the retinal blood vessels and considered 
thereby that he had proved that the cones 
were the sentient layer. 

Vierordt in 1856 estimated that the 
blood corpuscles moved 0.5 mm. per sec- 
ond in the macular vessels. 

Again quoting almost directly from 
von Helmholtz,” 

Normally the blood vessels of the retina pro- 
ject hazy shadows on the percipient layer imme- 
diately behind them, the length of the umbra 
being only 4 to 5 times the diameter of the blood 
vessels. According to E. H. Weber the thickest 
branch of the central vessel is .038 mm., and 
Kolliker estimates the thickness of the retina at 
the macular area as 0.22 mm. Hence it may be 
assumed that the umbra of any blood vessel does 
not reach the posterior surface of the retina at 
all! But when the light enters the eye through a 
stenopeic aperture in front of the pupil the 
shadow of the blood vessel is necessarily smaller 
and more sharply defined—and since the umbra 
is longer, parts of the retina which were for- 
merly only partially shadowed are now com- 


pletely shaded while adjacent regions are not 
shaded at all. 
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The reason why we do not perceive the sha- 

dows of the blood vessels ordinarily is because 
the regions covered by the shadow being accus- 
tomed to darkness are less fatigued than the 
rest of the retina. But as soon as the position or 
extent of the shadow varies it falls upon fatigued 
or’ less sensitive retina and therefore becomes 
visible as feeble illumination; and at the same 
time the more sensitive areas that are normally 
in the shadow are exposed to the full light and 
therefore are more strongly illuminated than 
usual. This is the reason why sometimes, and 
especially at the outset of the experiment the 
appearance of the vascular figure may be mo- 
mentarily that of a bright outline on a dark 
background, and indeed many persons pay more 
attention to this bright aspect than to the dark 
permanent phase. However when the shadow 
has taken its permanent position the shaded area 
begins to recover its sensitivity whereas the un- 
usual illumination of the parts that are normally 
shaded soon fatigues and benumbs them so that 
the temporary bright effect soon leaves. 
There is by no means universal agree- 
ment that this is the true explanation why 
retinal blood vessels are not usually seen, 
and why they are seen under special con- 
ditions. 

According to Duke-Elder,'’ “Any object 
in front of the percipient layer of the 
retina which has a refractivity different 
from that of the medium in which it lies 
can be made visible entopically.” He 
groups entoscopic images according to 
their origin; first, from any of the media 
in front of the retina, second, from the 
retinal blood vessels (placed in one group 
since so much study has been made of 
them), and third from the inner layers 
of the retina itself. Strictly speaking, all 
of these groups are of course in the ocu- 
lar “media.” 


AUTO-OPHTHALMOSCOPY 


In 1853, two years after von Helmholtz 
invented the ophthalmoscope, Coccius 
presented the first auto-ophthaimoscope 
with which a skilled observer could see 
his fundus with his other normal eye. 
Purkinje, Heyman, Giraud-Teulon, Ze- 
lender, Wessely, and Gould, all made 
apparatus of varying complexity to 


accomplish the same purpose, Supposedly 
none of these investigators considered the 
instruments as of other than academic 
importance. Since the time of the ophthal- 
moscope, then, there has been consider. 
able interest in seeing one’s own fundys— 
enough so that elaborate devices haye 
been made to make this possible, Ex. 
cellent descriptions of some of the in- 
struments are available (“American ep- 
cyclopedia of ophthalmology,” under the 
title “Auto-ophthalmoscope,” v. 1, p, 712, 


AUTOFUNDOSCOPY 


In 1922, Eber of Pittsburgh published 
an original one-page description of the 
startlingly beautiful visualization of the 
retinal blood vessels by pressing a lighted 
electric ophthalmoscope bulb against the 
closed lid and moving it slightly back and 
forth in any direction. This is merely the 
modern counterpart of Purkinje’s first 
method of visualizing retinal blood ves- 
sels. Eber said, “The optic nerve appears 
black and the retinal blood vessels also 
dark and richly branched.” He pleaded 
that others should use and exploit the 
method. Dr. Edward Jackson added an 
encouraging footnote but rejected Eber’s 
proposed name, auto-ophthalmoscopy, or 
auto-ophthalmofundoscopy. The method 
could more accurately be called auto- 
retino-vaso-entoscopy, but autofundos- 
copy is probably the best name for com- 
mon use. 

As far as I can find nothing further 
appears in the literature until Benjamin 
Friedman of New York City in 1931 
published another one-page article, en- 
titled, “A test for retinal function in 
cataractous patients.’’ He added nothing 
to the technique described by Eber. Fried- 
man too described the retinal blood ves- 
sels appearing as a black tracery against 
the red background. He claimed that, 
“Retinal detachment (in  cataractous 


eyes) may be readily visualized and most 
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likely this method will prove of value in 
instances of retinal detachment in which 
the projection of light is not faulty.” 

In 1939 and in 1940 Clifford Walker 
of Los Angeles, under the title “The 
Purkinje figure as applied to give an 
absolute and differential test of the 
presence of separated retina” advised 
using repeated visualization so that the 
patient could learn to visualize his retinal 
blood vessels while the eyes were open. 
If the patient “fixates upon a screen or 
perimeter, the character of the branching 
at various degrees of the field may be 
approximated.” Walker claims that 
«even in the flattest retinal separation 
there is no visualization of the retinal 
blood vessels because the slightest film 
of edema in the potential space between 
the two primary retinal layers (crossed 
only by percipient element tips) will in- 
crease the penumbra of vascular shadows 
beyond recognition.” According to von 
Helmholtz and most of the authorities 
who have followed, the formation of the 
shadows upon the layer of rods and cones 
is the thing necessary for visualization. 
A separation of the retina would not 
materially affect in any way the forma- 
tion of these shadows upon the rods and 
cones unless one of two conditions were 
present. First, if the retina were far dis- 
placed toward the source of light the 
effect would be as if the source of light 
itself were broadened ; the length of the 
shadow would be decreased. If the length 
of the shadow is markedly decreased it 
might be that the shadow would not reach 
from the blood vessel to the layer of rods 
and cones, and therefore the blood vessels 
would not be visible. However, if this 
were a considerable factor, autofundos- 
copy should vary considerably, depend- 
ing upon whether the light source is 
placed forward or backward on the 
sclera, and it does not do so. Secondly, 
the possibility exists that in detachment 


the separated retina itself might increase 
in thickness. As far as I know, no serious 
attempt has ever been made to show that 
separated retina swells; that is, separated 
retina still capable of vision. But if sepa- 
rated retina still capable of vision did 
swell, the distance between the blood 
vessels and the rods and cones would be 
increased. If increased enough, so that 
the shadows did not reach the rods and 
cones, the blood vessels would become 
invisible. Just why Walker considers it 
logical that the slightest film of edema 
separating the rods and cones from the 
pigment epithelium will increase the 
penumbra of the vascular shadows be- 
yond recognition is not at all definite. 
Of course, if the pigment epithelium were 
the percipient layer of the retina no de- 
tailed explanation would be necessary. 
Then edema between the primary retinal 
layers could quite conceivably lengthen 
out the shadows formed on the retinal 
pigment epithelium beyond recognition. 
Autofundoscopy, as described by Eber 
and by Friedman, can be done with any 
small pocket flashlight. The pencil flash- 
light made by EverReady Company, to 
retail at fifty cents or less, does very well. 


TECHNIQUE OF AUTOFUNDOSCOPY 


Autofundoscopy while giving most 
beautiful visualization of the blood ves- 
sels, particularly of the vessels and capil- 
laries of the macular area, fails to give 
one localization and proportion. The 
average patient can see the blood vessels, 
but he does not know nor can he tell 
where or how large a lesion is. By show- 
ing him many fundus pictures it might be 
possible that he could localize a retinal 
lesion. The patient could, of course, fixate 
the center of a screen at arm’s length and 
in semidarkness and, projecting any le- 
sion visualized upon the screen, draw its 
outline. But in actual tests upon myself 
such a procedure was exceedingly difficult 
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so that grave doubt is aroused that such 
a procedure can be of any clinical value. 
Again, a cataractous patient, for instance, 
probably could not do this. 

Therefore, two ordinary showcase 
tubular lamps with linear filaments were 
mounted in a small box at right angles 
to each other (fig. 1). The patient now 


—Y 


Fig. 1 (Drews). Apparatus for inducing crossed- 
filament afterimage. 
was asked to fixate the center of the 
cross formed by the lighted filaments, for 
15 to 30 seconds. With autofundoscopy, 
the area of the retina* bearing the after- 
image first shows a finely granular ap- 
pearance, distinguishing it from the rest 
of the macula. After a second or two a 
striking negative afterimage of the fila- 
ments appears, usually of a dark green- 
ish-black color. It is noticeable that the 
width of the afterimage is considerably 
greater than the width the filaments 
appeared to be. The afterimage goes 
through variations as do other after- 
images, becomes bright and fades, dis- 
appears and returns, changes color and 


* For discussion as to whether the imprint of 
the afterimage is made upon the retina or the 
visual centers, see Duke-Elder, volume 1, page 
963. We will assume that the retinal theory is 
accepted. 


halo-color. As much as thirty minute 
after the afterimage has faded from viey 
autofundoscopy may again bring it back 
It is well known that in some individuals 
the primary afterimage can be reinduced 
by a secondary stimulus as much as two 
hours after exposure. 

The cross of filaments could be greatly 
refined with perhaps some improvement 
in technique. A single lamp shaped in the 
form of a cross and with two crossed 
filaments could be made up. Such a lamp, 
however, could not be used in determin- 
ing the presence of anomalous retinal 
correspondence (Bielschowsky ), whereas 
this homely apparatus serves both pur- 
poses very well. Studies with a cross of 
light formed by illuminating two narrow 
crossed slits with an instantaneous flash 
of light (as with the photo-flash lamp) 
are to be done later to see if the apparent 
widening of the filaments in the after- 
image is due to slight movements of the 
eyes while fixating, or if this is due to 
retinal induction. 

The filaments of the lamps used meas- 
ure 76 mm. in length. At 1 meter a 
l-degree target measures 2 1000X Pi 


360 
17.5 mm. The 76-mm. filaments used at 
1 meter therefore present 76 4) 


41%,-degree object. Disregarding any 
possible increase in the length of the after- 
image due to retinal induction or due to 
small movements of the eye, the crossed 
filaments at one meter give rise to a 
414-degree afterimage. If the patient 
fixates the center of the crossed filaments, 
the center of the crossed afterimage 
marks the center of the fovea. Thus with 
this very simple expedient both localiza- 
tion and proportion are given to auto- 
fundoscopy ! 

The cross of filaments is purposely 
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made “off center” so that two arms of 
the cross are much longer than the other 
two. If the patient draws this cross in 
proper proportion it is reasonable that 
he may also draw any central retinal 
lesion in proportion. The excentric cross 
thus gives the oculist a ready measure 
of the patient’s sense of proportion. 


AFTERIMAGES 

The fact that visual activity continues 
after stimulation of the retina has ceased 
has been known since very early times 
(Duke-Elder*). The afterimages pro- 
duced in this way were known to Aris- 
totle. At the time of Peirsec (1634), they 
were regarded as a magician’s trick. 
Kircher (1646) considered them to be 
caused by light sent out again by the eye 
after it had been absorbed. Newton 
1689) regarded them as psychical in 
origin. They engaged the attention of 
Goethe (1819); but the first compre- 
hensive study was done by Purkinje 
(1819), Plateau (1833), and Fechner 
(1838). 

INDUCED AFTERIMAGES 


If an afterimage is produced and then 
the eye exposed to a second larger stimu- 
lus (Duke-Elder*), the first negative 
afterimage lies within the positive image 
of the second stimulus so that the first 
afterimage is surrounded by a halo of its 
complementary color. This condition pro- 
vides material for the most complex re- 
actions, for we are dealing with responses 
that vary according to the nature and 
intensity of the light, and involving two 
distinct retinal areas with different latent 
periods and different types of activity. 

An afterimage may wax and wane in 
the most irregular manner, the responses 
tending, however, to be rhythmical. Suc- 
cessive afterimages may show a very 
variable color series of extraordinary 
beauty, richness, and saturation. 


BINOCULAR AFTERIMAGES 


Bielschowsky has recommended that 
the patient fixate the center of a hori- 
zontal filament of light with one eye, then 
fixate the center of a vertical filament 
with the other eye. Now the afterimages 
will form a cross provided there is nor- 
mal retinal correspondence. 

Parinaud (1882) investigated the effect 
of a secondary stimulus in the one eye 
when the primary stimulus had acted 
only in the other eye. He found that 
secondary stimulation of the other eye 
markedly influenced the afterimage of 
the first eye. 


METHODS OF DETERMINING RETINAL 
SENSITIVITY IN CATARACT 


According to Kronfeld, “Experience 
has shown that an eye in which there are 
dioptric obstacles such as corneal scars, 
membranes, cataract, etc., can still recog- 
nize the light of a candle at 6 meters, and 
can also without any searching move- 
ments recognize the position of the light 
everywhere in the visual field at one 
meter. In other words, the minimum 
visual acuity of any eye with intact retina 
and conduction pathways is candle-light 
perception at six meters, and candle-light 
projection at one meter in a dark room.” 
Fuchs says, “Quantitative perception of 
light centrally is not disturbed by even 
the densest opacity,” and he gives the 
same minimum vision as does Kronfeld. 
But Daniel Kirby and Gifford, among 
others, state that there is no absolutely 
accurate method of determining macu- 
lar function so that the presence of a 
blind macular area may be revealed only 
after cataract extraction has been success- 
ful and will account for failure to obtain 
good vision in a certain number of cases. 
Duke-Elder* mentions that the strength 
of an electrical current necessary to stim- 
ulate the retina is the same whether it be 
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passed anteroposteriorly or posteroante- 
riorly, but that in retinal disease the nec- 
essary currents do vary, and that this fact 
may be of clinical value. This would be a 
complicated way of determining retinal 
function, indeed. Duke-Elder® devotes a 
half page to Eber’s autofundoscopy, as 
does also Spaeth, and both recommend its 
use. 


CASE REPORTS 


Case 1. Mrs. J. B. C., a young woman, 
has beautiful, densely medullated nerve 
fibers contiguous with and above the disc. 
With autofundoscopy she localized a zone 
of whitish color with frayed edges, three 
diameters of the afterimages of the 
crossed filaments (13 degrees) to the 
tight side and situated one diameter be- 
low the horizontal, corresponding with 
the position of the medullated nerve 
fibers. 

Obviously, if von Helmholtz’s explana- 
tion of the occurrence of afterimages of 
the retinal blood vessels is correct, the 
retina beneath the medullated nerve 
fibers must be sentient. The patient saw 
the white area, not a white edge (which 
perhaps would not be so easy to explain). 
Autofundoscopy could be of. clinical 
value in a case in which a small patch of 
thinly medullated nerve fibers situated 
away from the disc may be difficult to 
diagnose with certainty, especially if the 
paracentral area is involved. 

. Case 2. Mrs. M. W., a white woman, 
aged 75 years, came to Firmin Desloge 
Clinic (1937) with mature senile cataract 
in the right eye, and incipient cortical 
cataract in the left eye. She had marked 
hypertension and_ generalized arterio- 
sclerosis. Projection of light in the right 
eye was excellent, and corrected vision of 
the left eye was 20/60, which about cor- 
responded with the degree of lenticular 
interference. The fovea of the left eye 
appeared normal. There was marked 


retinal arteriosclerosis. With autofundos. 
copy she said there was a central blank 
area in the right eye. Therefore consider. 
ing the bad general condition I adviseq 
against operation. The eye resident 
promptly had the patient seen by another 
member of the staff who, knowing noth- 
ing about the autofundoscopy findings, 
advised cataract extraction. After a very 
successful operation the patient was 
found to have a central areolar choroidal 
degeneration in the right eye, and her 
best vision with correction was 10/200, 
She had accepted cataract operation with 
the expectation that reading vision would 
be restored! Her disappointment was of 
relatively short duration for about nine 
months later she died of cerebral accident, 

Case 3. E. K., a white male, aged 71 
years, was first seen in 1936. He had 
primary simple glaucoma in the right eye, 
and retinal arteriosclerosis of rather 
marked degree in both eyes. There was no 
evidence of glaucoma in the left eye, but 
retinal hemorrhages, and an arcuate para- 
central angioscotoma below. Most of the 
retinal hemorrhages of the left eye were 
in the zone of retina above the fovea 
corresponding to the scotoma. Several 
times a widespread edema of this area 
was also observed. Over a period of three 
years there was never any evidence of 
glaucoma in the left eye; no Ronne step 
was present; the pressure was about 18 
mm. Hg (new Schidtz) ; on several occa- 
sions dilating the pupil with euphthalmine 
and cocaine, 1 percent of each, failed to 
increase the tension, and _pilocarpine 
miosis also failed to reduce the tension. 
However, he was instructed to use a 
small drop of pilocarpine 1/240, oil solu- 
tion, in the left eye at bedtime. 

In April, 1939, he came in with the 
vision of the left eye reduced to the 
ability to see the direction of hand move- 
ments at 1 ft., due to vitreous hemor- 
rhages (and retinal hemorrhages?). The 


I 

é 

\ 

| 

( 

i 
| 


AUTOFUNDOSCOPY 1409 


pilocarpine was stopped. Vitreous hemor- 
rhage has persisted since then, preventing 
any ophthalmoscopic view, and _ best 
visual acuity since then has been 3/200. 
In June, 1939, the patient developed 
acute noncongestive glaucoma, left eye 
(the eye heretofore free of glaucoma), 
the pressure rising to 60 mm. Hg 
(Schiétz) and requiring 6 weeks to be 
controlled. In October, 1939, a second 
attack of noncongestive glaucoma de- 
veloped, the pressure rising to 75 mm. Hg 
(Schistz), and the iris becoming a light 
green color. The intraocular pressure 
gradually receded over an 8-week period, 
and has remained normal since December, 
1939. 

In February, 1940, autofundoscopy, of 
the left eye, showed a few central hemor- 
thages still limited to the upper half of 
the macular and perimacular area. Al- 
though the vitreous still contains old 
blood preventing any view of the fundus, 
or charts of visual fields, autofundoscopy 
shows that the central retinal area re- 
mains sentient and, indeed, probably 
unchanged. 

Case 4. Mr. L. L., white, aged 59 years, 
presented a small oval slate-blue choroidal 
lesion one-third disc diameters high and 
two-thirds disc diameters wide, situated 
just between disc and fovea. Aside from 
moderate vitreous exudate the eyes were 
otherwise normal. Autofundoscopy failed 
to show any central lesion, and elaborate 
central-field studies also failed to show 
any abnormal scotoma, indicating that 
the lesion is really choroidal. A lesion 
wholly confined to the deeper layers of 
the retina will ophthalmoscopically show 
no interference with the retinal blood 
vessels. Such a lesion could be mistaken 
for a choroidal lesion. Failure to visualize 
such a central lesion almost certainly 
places the lesion behind the layer of rods 
and cones; practically, in the choroid. 

Case 5. Mrs. R. R., white, aged 36 


years, stated that eight years ago she lost 
her vision gradually, over a period of 
three to four days, three weeks post- 
partum (first baby). She was treated by 
an oculist and made a gradual recovery 
over four to six weeks. Visual acuity with 
or without correction was 24/19. Oph- 
thalmoscopically, widespread  drusen- 
body formations extremely dense but dis- 
crete and small throughout the fundi were 
seen. With autofundoscopy the patient 
saw only the uniform red background and 
the blood vessels, without any visualiza- 
tion of the tiny thickenings in the lamina 
vitrea. Such a test is of real value, for in 
the presence of widespread drusen forma- 
tions or very large drusen the retinal 
nutrition from the choroid may be inter- 
fered with, producing secondarily small 
scotomata ; also, any small retinal lesions 
could easily be overlooked. No comment is 
made regarding any possible significance 
of history. 

Case 6. Mr. O. S., white, aged 67 years, 
noted some slight uncertainty in reading 
vision two to three months previously. 
Two days before consultation a positive 
central scotoma in the rough outline of an 
aeroplane appeared before the central 
vision of the right eye. With best correc- 
tion right eye vision was 24/75 excentric ; 
left eye vision, 24/24 plus. Ophthal- 
moscopic examination showed moderate 
arteriosclerosis right and left, with a 
white-gray retinal plaque in the macular 
area, the exact shape as drawn later by 
the patient with autofundoscopy (except, 
of course, turned around and upside 
down). Stereocampimetric fields were not 
satisfactory. With the perimeter the pe- 
ripheral fields were normal in outline 
(5/350 white) and a central scotoma, 
extending 5 degrees downward, and 1 to 
2 degrees elsewhere from the fixation 
point, was demonstrable (2/350). Local- 
ization of the macula with the afterimage 
of an ordinary 100-watt naked filament 
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lamp in both eyes was as indicated in the 
drawing (fig. 2). The patient was given 
nitroglycerine, 200 mg. thrice daily, by 
Dr. C. Kleinschmidt and after two weeks 
the vision was 24/48. After four more 
days with sodium nitrite, 100 mg. thrice 
daily by mouth, the vision of the right 
eye was 24/30 (and that of the left eye 
24/15!!), but the central scotoma, right 


eye, still seemed to be the same size ex- 
cept that a narrow tongue around the 
macula had been uncovered. Ophthal- 
moscopically there was no change. The 
patient then left the city but did not re- 
port to the ophthalmologist to whom he 
had been referred. 

Autofundoscopy in this case was far 
more accurate than central-field studies 
in measuring the field defect, and of 
course tremendously easier, and more 
interesting both to me and to the patient. 

Case 7. Mr. S. R., aged 63 years, 
presented in the right eye numerous small 
retinal hemorrhages over the posterior 
pole, with a macular hemorrhage one- 
third disc diameters in size squarely 
placed over the fovea, marked retinal 
arteriosclerosis, and central vision re- 
duced to 24/75 excentric. With auto- 
fundoscopy the patient drew the central 


retinal hemorrhages, corresponding fairly 
well with the ophthalmoscopic picture. 
This patient was literally obsessed with 
the idea that the proper lens placed before 
the eye would restore the reading vision 
and he was very insistent because the 
other eye had an amblyopia ex anopsia, 
reducing its visual acuity to 24/60. Auto- 
fundoscopy and comparison with the 


Fig. 2 (Drews). Case 6. Dia- 
gram of central lesion, right eye, 
The center of the X marks the 
fovea as localized by the patient, 
using the afterimage of an or- 
dinary 100-watt naked-filament 
lamp. The lower part of the fig- 
ure is an exact copy of the 
patient’s drawing of his own 
central retinal lesion as seen by 
autofundoscopy. 


sketch I made of his fundus convinced 
him in a few seconds that the poor vision 
of the right eye could not be corrected 
with glasses. Incidentally autofundoscopy 
can be of great value in convincing the 
patient that the oculist does speak 
authoritatively. Second, in this case auto- 
fundoscopy showed that the macular area 
not involved with hemorrhage was still 
sentient. This information could be ob- 
tained otherwise only by very careful 
field studies ; indeed in this case probably 
could not have been obtained even then 
because central fixation would have been 
so uncertain, 

Case 8. Mrs. M. C., white, aged 55 
years, noted a central red-brown spot 
before the left field of vision one week 
before consultation. Visual acuity of the 
right eye was normal, of the left eye 
10/240 excentric. Ophthalmoscopic ex- 
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amination of the right eye showed 
marked arteriosclerosis with strapping of 
the veins, moderately increased light re- 
flex, and moderate variations in caliber. 
The lower temporal artery appeared al- 
most like a silver-wire artery, The left 
eye showed similar blood-vessel changes 
and in addition a dark blue-red dense 
hemorrhage, two-thirds disc diameters 
high (supero-inferiorly), and one-half 
disc diameter wide, with a thin hemor- 
rhagic area beneath it. The center of the 
ophthalmoscopic field definitely 
toward the temporal (left) edge of the 
lesion when the patient fixated the oph- 
thalmoscope light. With autofundoscopy 
the patient drew the central lesion. 

With the crossed filaments the patient 
saw only a reddish blurr of light through 
the hemorrhage. Therefore the patient 
was asked to fixate the center of the cross 
with the normal right eye, and the after- 
images of the normal eye were then forti- 
fied with autofundoscopy in the dark 
room, after which she could see the cross 
as an after image “astoundingly well.” 
Now with autofundoscopy of the left eye 
the patient visualized the central lesion 
of the left eye and the “afterimage of the 
right retina,” simultaneously. This she 
was able to do. very well. Her drawing of 
the cross and lesion is shown with a 
sketch of the fundus lesion (fig. 3). If we 
assume that there is normal retinal cor- 
respondence then the center of the after- 
image of the right eye must localize the 
fovea of the left eye, or, in other words, 
the left fovea must be at the point indi- 
cated by the center of the cross! Also, 
the height of the lesion about corresponds 
to the height of the cross, which would 
correspond to a 4-degree plus scotoma (in 
height). With the perimeter, having the 
patient fixate her own finger tip, a central 
scotoma about as indicated could be out- 
lined only with considerable difficulty 
because of the uncertainty of fixation 


Several years ago tests made on similar 
cases with the stereocampimeter, when 
the normal eye was used for fixation, 
were definitely less accurate than monocu- 
lar or even finger fixation with the poor 
eye. In this case with the afterimage in 
the normal eye to mark the fovea of the 
abnormal eye and autofundoscopy of the 
abnormal eye there is no known possi- 


Fig. 3 (Drews). Case 8. Diagram of central 


retinal lesion, left eye. The center of the X ° 


marks the fovea as localized by autofundoscopy 
combined with visualization of afterimages of 
the crossed filaments seen by the other eye. The 
lower part of the figure is an exact copy (slightly 
reduced in size) of the patient’s drawing of the 
central lesion as seen by autofundoscopy and the 
afterimage of the crossed filaments seen by the 
other eye. 


bility but that the foveal localization of 
the abnormal eye is absolutely accurate 
so long as there is normal retinal corre- 
spondence. Not only are we able to meas- 
ure the scotoma with autofundoscopy in 
this case, and localize the macular area, 
but also we are able to do it much more 
quickly, easily, and, I believe, more accu- 
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Fig. 4 (Drews). Case 9. A very careful sketch of the blood vessels of this eye was 
made because it was thought that the cilioretinal artery might have some connection 
with the position of the fovea. The arteries are represented by double lines ; the veins 
are solid. A narrow zone of choroidal defect forms a temporal crescent. The cilio- 
retinal artery arises from two arteries that pierce the sclera in this crescent. The central 
lesion is sharply outlined, slightly granular, and the same color as the veins (even in 
the “red-free” light of the Giantscope). The lower figure is an exact copy of the 
patient’s drawing of the afterimage of the crossed filaments, the central lesion, and 


the central portion of the cilioretinal artery. 


rately than we can by field studies. Of 
course the patient must have a sense of 
proportion ; the lady in this case used to 
paint china. 

Even if the retina beneath the hemor- 
rhage were destroyed we could still meas- 
ure as aforedescribed because the patient 


will note the area where red background 
is deficient. With such binocular technique 
the conflict of the visual fields is rather 
evident, the afterimage and the view of 
one’s own fundus waxing and waning 
alternately. With a little practice this is 
usually overcome. The afterimage itself 
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also waxes and wanes somewhat, but in 
visualizing an afterimage of one retina 
simultaneously with autofundoscopy oi 
the other there is obviously the same 
phenomenon as one sees in conflict of the 
fields. 

Case 9. Mr. W. K., white, aged 60 
years, was first seen in May, 1939, when 
he presented a central retinal lesion as 
shown in the drawing (fig. 4). A large 
cilioretinal artery also was present as 
shown. Considerable freely floating 
vitreous exudate blurred the fine details 
slightly but a really good view was ob- 
tainable with the pupil dilated. Visual 
acuity was 20/19, the form field normal, 
and a relative central scotoma with 1 mm. 
green target on the stereocampimeter was 
barely demonstrable, measuring about 
1% degrees on all sides of the fixation 
point. With white, red, yellow, and blue 
objects no scotoma could be demon- 
strated. The patient has been watched 
since then, and has shown no change in 
vision, field, or fundus. The Icft eye has 
been blind for eight years from chronic 
uveitis. 

In the summer of 1940, an attempt was 
made to see the retinal lesion with Dr. 
H. R. Hildreth’s red-free binocular 
ophthalmoscope, but the vitreous exudate 
blurred details so badly that the lesion 
could not be seen except as a dark haze. 
Attempts to measure it with the Keeler 
ophthalmoscope graticule also failed. 
Considerable doubt has been expressed 
by various ophthalmologists to whom 1 
have shown this patient that the lesion is 
central at all. However, no one has been 
able to identify the fovea. When the pa- 
tient is asked to fixate the ‘ophthalmo- 
scope light the lesion appears to me to be 
in the center of the ophthalmoscope field. 
Also, according to the drawing, the 
lesion appears to be on the same level as 
the lower edge of the disc. With central- 
field studies the upper border of Mar- 


riott’s scotoma actually is on the same 
level as the fixation point. From all these 
findings the lesion must be in the hori- 
zontal plane and therefore very near the 
fovea. 

The patient was asked to fixate the 
center of the crossed filaments, which 
were placed one meter from the eye. 
Previous tests with autofundoscopy re- 
peatedly had shown excellent visualiza- 
tion of the central lesion as a dark-red 
oval. The afterimages of the filaments 
were then drawn by the patient in rela- 
tion to the lesion as visualized by auto- 
fundoscopy. The lower drawing is the 
patient’s sketch of the lesion and after- 
image. It will be noted that he drew the 
lesion squarely over the center of the 
cross. The lesion as outlined by the 
patient measured approximately two 
thirds of the diameter of the filaments. 
At | meter the filaments used formed a 
414-degree object. Since the lesion seen 
by autofundoscopy covered two thirds of 
the afterimage, the lesion might give rise 
to (2/3 X 4144 = 26/9 =) a 3-degree 
scotoma. This exactly corresponds to the 
measured relative scotoma ! 

Autofundoscopy in this case proved 
the lesion to be squarely placed over the 
fovea and measured the lesion certainly 
as well and immeasurably more easily 
than it could be done with field studies. 
It did not show how relative the scotoma 
is. That the scotoma is relative may be 
inferred from the patient’s description. 


DISCUSSION 


A great number of interesting prob- 
lems suggest themselves. Autofundoscopy 
and dynamometry combined provide a 
very ready means of determining what 
external pressure will produce collapse 
of the macular capillaries. As far as I 
have been able to tell on myself the whole 
fundus fades out almost simultaneously, 
which may merely mean that the pressure 
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in all the capillaries is the same. In the 
near future I hope to be able to investi- 
gate this. 

Again, how would a central flat detach- 
ment of the retina appear? Could the 
patient himself follow the clinical course 
of the detachment? Is autofundoscopy 
reliable in detecting detachment; that is, 
could the best observer always pick up a 
central detachment? Contrary to Walker, 
and Friedman, I believe that as long as 
the sentient layer of the detached retina 
functions sufficiently the patient can vis- 
ualize his own retinal blood vessels. 1 
have seen two cases of monocular detach- 
ment involving the central fields in which 
the patient thought both fundi looked 
alike with autofundoscopy. However, 
both patients had 30- to 50-degree fields 
with a one-degree test object. Obviously, 
if the detached retina loses function to a 
degree that the blood-vessel shadows are 
too small to be perceived, the blood vessels 
will not be visualized. The two cases 
already mentioned demonstrate that such 
loss of visual acuity may not occur while 
the one-degree test object is still visible. 
If retinal function is lost gradually the 
smaller retinal blood vessels will fail to be 
visualized first ; later not even large blood 
vessels may be visualized. Theoretically, 
the retina could be blind to its own retinal 
blood vessels by autofundoscopy and still 
perceive a one-degree test object on the 
perimeter, since the shadows of the blood 
vessels are very much smaller than one 
degree in width. In attempting to corre- 
late what sized test object would be just 
invisible if the retinal vessels were just 
invisible we must remember that one .can 
see telegraph wires a great distance away. 
The width of the image of the wire must 
be very small indeed. One might suspect 
that the same phenomenon might be en- 
countered in the visualization of the 
retinal blood vessels which produce long 
linear images. If the smallest diameter of 


the image was the deciding factor ag to 
whether or not the image is visible, then 
with round test objects, the image of 
which would be the same diameter as that 
of the retinal blood vessels, we should 
find an absolute scotoma when auto- 
fundoscopy fails to visualize the blood 
vessels. But really, since long linear 
images are so highly visible we actually 
expect to find cases in which such test 
objects would be quite invisible while 
autofundoscopy still produced good 
visualization of the vessels. In other 
words, we should expect better visualiza- 
tion of the long linear images of the 
blood vessels than of the image of the 
round test object the same width as the 
image of the blood vessel, or even indeed 
greatly larger than the width of the 
image of the blood vessel. 

Why is it necessary to produce mild 
pressure of the lamp against the lid? 
Pressure phosgene apparently has no part 
in visualizing the blood vessels with 
autofundoscopy. Does the pressure re- 
duce the blood in the lid, allowing more 
light to pass? 

What rays pass through the lid, con- 
junctiva, sclera, and ciliary body or 
choroid? To what is the red background 
upon which the blood vessels are seen 
due? According to Duke-Elder,® “If the 
red background is due to capillary blood 
in the retina then the fovea should not be 
red.” And again (Duke-Elder’), “Rivers 
attributed erythropsia to the blood in the 
anterior layer of the retina, a theory 
which is untenable because it would en- 
tail the absence of erythropsia in the 
macula.” Autofundoscopy with nearly 
pure spectral light, using Dr. W. E. 
Shahan’s discs of colored glass with a 
specially powerful Shahan lamp, failed to 
show any view with the blue glass. This 
was very disappointing since I had hoped 
to be able to see the retinal circulation. 
With the green glass the blood vessels 
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appear very dark and the fundus very 
pale, With the amber glass an interesting 
foveal reflex is seen, but nothing else. 
With the red glass practically the same 
appearance as without it is seen. No 
attempt was made to use these nearly 
pure lights in clinical cases. I believe the 
overlay of red color in autofundoscopy 
is not due to retinal capillary blood, but 
that most of the rays except the red rays 
are filtered out by the passage of light 
through the eyelids, sclera, and choroid 
(just as if white light were passed into a 
dark box through red glass), and that 
therefore the fundus appears red. In my 
experience the blood vessels also appear 
red, and all patients upon whom the 
method was tried described the vessels as 
a dark or red color. This does not agree 
with either Eber’s or Friedman’s views. 

The phenomenon of flicker has little 
to do with autofundoscopy, for the sim- 
ple reason that the movement of the light 
is far too slow and that the speed of the 
movement need not be changed with 
varying degrees of illumination. 

A considerable number of patients with 
central retinal or retinochoroidal lesions 
have been studied with autofundoscopy 
over the last three years. In no case did 
the patient think the pathological macular 
area looked in any wise nearly the same 
as the normal macular area of the other 
eye. In one case of binocular macular 
lesion with absolute scotoma the patient 
readily outlined the two lesions. 

Since all macular or central lesions 
have been readily discoverable, I believe 
I have proved that autofundoscopy is of 
clinical value in determining the normalcy 
of central fields in the presence of mature 
cataract. About central retinal detach- 
ment no statement can be made, but I 
suspect that autofundoscopy will fail in 
a goodly number of cases. Case 9, how- 
ever, shows that even the visualization of 
a central lesion does not certainly indicate 


that the central vision is necessarily de- 
fective. I believe this lesion to be an ex- 
ceptionally rare condition, however. 
Hope may be entertained that eventually 
this eye will be examined histologically. 

Both Eber and Friedman said that in 
cases of amblyopia ex anopsia there was 
a dark spot in the foveal area. Certainly 
this is not true for low degrees of ambly- 
opia ex anopsia (vision of 20/60 for 
instance), but in high degrees all eyes 
tested showed the phenomenon. The cen- 
tral dark spot corresponds with the rela- 
tive central scotoma that is present. 

In creating a 4-degree afterimage it is 
very noticeable, in my own eyes at least, 
that the dull-gray haze of Marriott’s 
scotoma is only about one third to one 
half of this diameter; that is, only one to 
two degrees of the field instead of 6 de- 
grees! Duke-Elder states* that it is of 
considerable importance that when large 
areas of stimulation are used the contour 
of the afterimage is continuous across 
the blind spot. While the red background 
has not been considered as a possible 
afterimage this may be the case. At least, 
this observation with autofundoscopy is 
of fundamental importance. 

Concerning the color of a central 
retinal lesion as seen by autofundoscopy, 


little can be said now. Unfortunately, no. 


special attention was paid to this point. 
It is, however, my impression that the 
great majority of patients with absolute 
scotoma describe the area as a dark 
green-black color. The failure of subjec- 
tive visualization of Marriott’s scotoma 
raises a question of whether or not a 
congenital lesion will also be a dispropor- 
tionately small more-or-less blank area. 
If so, this fact could be of value in 
distinguishing acquired from congenital 
scotomas. No suggestion is made, how- 
ever, that this actually is the case. 

It is hard to realize that the afterimage 
of the crossed filaments is only 4% de- 
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grees in size; it is hard to realize that the 
central 10 to 15 degrees of the fundus 
appear so predominant. In this connec- 
tion it must be understood that the visual 
acuity of the retina decreases progres- 
sively as one leaves the fovea. A very 
rough but very usable approximation is 
that the visual acuity of any small retinal 
area equals the reciprocal of the number 
of degrees of eccentricity, so that a 
retinal area 14 degrees eccentric has ap- 
proximately a visual acuity of only one 
fourteenth, and so on. More than 20 de- 
grees eccentric the visual acuity of the 
retina falls off even more rapidly. Hence 
one should not expect to see peripheral 
retinal blood vessels with perfect clarity 
for the simple reason that the sentient 
layer beneath these peripheral blood ves- 
sels has very poor visual acuity. Perhaps 
for that reason also the central capillaries 
appear exceptionally richly branched. If 
peripheral blood vessels do have these 
capillaries they are not discerned by 
autofundoscopy. For all these reasons 
peripheral retinal lesions are easily over- 
looked by autofundoscopy, and the more 
peripheral they are the more easily they 
can be missed. But, after all, the more 
peripheral the retinal lesion is located the 
less important is it to determine its pres- 
ence, unless the lesion is a progressive 
one. 

The proper way to evaluate auto- 
fundoscopy as a means of determining 
retinal function in the cataractous eye is 
to study results of autofundoscopy in 
eyes in which the retinal condition is 
known. Only in this way can we find 
what shortcomings the method may have. 
Until a great deal more of this basic 
“physiological” work is done autofundo- 
scopy should not be depended upon as a 
sole criterion for cataract extraction. 
Certainly before one uses autofundoscopy 
in the cataractous eye he should have tried 
the method extensively in cases in which 


the retinal condition is known. The cases 
of cataract in which autofundoscopy can 
be of real value are necessarily few; that 
is, the cases in which autofundoscopy 
findings will determine whether or not 
cataract extraction is to be done are neces. 
sarily few. In cases in which the one eye 
is clear enough for ordinary use and the 
other has excellent projection of light, 
and in which the patient wants the opera- 
tion only to have good reading vision 
restored (as in case 2) autofundoscopy 
may avoid a good prognosis. Also in cases 
in which projection of light is faulty but 
autofundoscopy shows normal central 
vessels, an operation may be undertaken 
with the hope that good central vision 
may be restored. Of course, here it is to 
be remember that retinal detachment may 
be present. In the great majority of 
cataractous eyes the presence of good 
light projection will be sufficient indica- 
tion for cataract operation, as always 
heretofore. 

Autofundoscopy is of great psycho- 
logical value. When one shows a patient 
who has monocular cataract—who has 
lost his vision and hopes that somehow it 
may be recovered—that the “blind” eye 
can see its own blood vessels just as well 
as the normal eye sees its blood vessels, 
he will gain his patient’s gratitude. The 
patient is convinced that after all his 
vision is still there, that it only has to be 
uncovered. While this is a commonplace 
to us it is by no means so to the patient, 
as witness the number of patients who 
after successful cataract extraction are 
really astonished that vision is restored. 
As already mentioned, autofundoscopy of 
a retinal lesion has also great psycho- 
logical value. One patient assured me he 
had never believed the ophthalmologist 
really could see into the eye with the 
ophthalmoscope until I drew the lesion 
he had seen by autofundoscopy, confirm- 
ing his personal observation. 


| 
| 


AUTOFUNDOSCOPY 1417 


CONCLUSION 6. The central and paracentral areas 
1. Autofundoscopy properly used and are very easy to investigate. No claim is 
interpreted is of great clinical value. made that lesions outside the central 10 


2. In central retinal lesions auto- degrees of the retina may be reliably in- 
fundoscopy combined with visualization vestigated in the average patient by this 
of afterimages of crossed filaments of method. No claim is made that auto- 
light is of practical value in measuring fundoscopy replaces quantitative central- 
the central lesion, and is as accurate as field studies. Case 9 proves that it does 
the patient’s sense of proportion. Appar- not. 
ently priority may be claimed for this 7. Accentuation of the afterimage with 
procedure. autofundoscopy may be considered as an 

3. The afterimages of one eye may be induced afterimage effect. Such accentua- 
used to measure a central retinal lesion tion has not to the writer’s knowledge 
and to locate the foveal area of the other been described before. 


eye. Apparently, priority may be claimed 8. A unique foveal lesion is described 
for this procedure also. (Case 9), 

4. Retinal detachment is one condition 9. The scotoma of the optic-nerve head 
in which autofundoscopy may be entirely appears very much smaller with auto- 
unreliable. fundoscopy than it actually is. This is of 

5. Pure choroidal lesions and lesions fundamental physiological importance. 
localized strictly to the inner layers of 10. An immense amount of work re- 


the retina are easily differentiated, if mains to be done on this subject. 
centrally located. . 
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ORTHOPTIC TRAINING AND THE SURGICAL CORRECTION 
OF STRABISMUS*+ 


A- COMPARATIVE STUDY OF BINOCULAR VISION IN 324 SURGICAL 
CASES WITH AND WITHOUT ORTHOPTIC TRAINING 


ConraAD Berens, M.D., ALFrep J. ELtiot, M.D., AND LUCILLE Sopacke 
New York 


The value of orthoptic training in con- 
junction with the surgical correction of 
strabismus has been well demonstrated 
by numerous observers.** Lyle’ is of 
the opinion that orthoptics must be used 
as an adjunct to the optical and surgical 
treatment of strabismus rather than as 
an independent form of treatment. It has 
been stated by Guibor’ that fusion train- 
ing has a definitely favorable influence 
on most types of strabismus, even though 
the angle of squint does not entirely dis- 
appear. According to Davis" it is a valua- 
ble and essential aid to the cure of squint. 
In a study of 218 patients Bressler’® noted 
that the end results are considerably in- 
fluenced by preoperative and postopera- 
tive orthoptic training. Hicks and Hos- 
ford’® are of the opinion that orthoptic 
training is of great value in developing 
fusion but that it has a limited value in 
straightening crossed eyes. In a compre- 
hensive review of the recent literature, 
McAlpine” stated, that although “there 
is considerable unanimity of opinion in 
published reports as to the general worth 
of orthoptics, . . . there is a need for 
careful reports of the results obtained.” 
We agree with this statement and, there- 
fore, a study of binocular vision has been 
made in 324 patients operated upon at the 
New York Eye and Ear Infirmary from 
1938 through 1940. 

In this analysis no attempt is made to 


* From the Department of Motor Anomalies 
and Orthoptic Training of the New York Eye 
and Ear Infirmary. 

+ Aided by a grant from The Ophthalmo- 
logical Foundation, Inc. 
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report the incidence of esotropia, exotro- 
pia, hypertropia, refractive errors, age of 
the patients, duration of the squint, fa- 
milial history, and certain other data, 
This study is limited to a determination 
of the effect of preoperative and postop- 
erative orthoptic training on binocular 
vision as compared with surgery alone, 
However, the routine examination of the 
patients included a complete history, 
cycloplegic refraction, ophthalmoscopic 
examination and visual acuity with and 
without correction of errors of refrac- 
tion. The muscle balance at 6 M. and 
25 cm. in the primary position and in 
the six cardinal positions of gaze was 
estimated with and without correction of 
errors of refraction, using the screen test 
with prisms and screen-Maddox rod test. 
The near point of convergence and the 
punctum proximum were noted in all 
cases. When indicated, central fields on 
the tangent screen, diplopia chartings, 
and fields of monocular fixation were 
studied. The synoptophore was used to 
estimate retinal correspondence, the grade 
of binocular vision and amplitude of fu- 
sion. Other tests employed were the 
Worth four-dot test, the Tschermak test, 
and tests of fatigue of accommodation 
and convergence, using the ophthalmic 
ergograph. 

To the patients receiving orthoptic 
training, daily carefully administered pre- 
operative and postoperative treatments 
were given. Surgery was advised to cor- 
rect the actual deviation in the majority 
of cases only after (1) accurate correc- 
tion of ametropia; (2) amblyopia had 
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been overcome SO far as possible; (3) 
normal retinal correspondence was pres- 
ent; (4) suppression had been overcome 
and (5) some degree of fusion was pres- 
ent. However, operation was advised in 
25 percent of the patients after orthoptic 
treatment had not altered the anomalous 
retinal correspondence and in 30 percent 
of the patients in whom fusion could not 
be developed. 

The patients were divided into three 
groups. In group I there were 144 pa- 
tients, who were operated upon, but re- 
ceived no orthoptic training. This group 
was composed of several types of con- 
comitant squint. Group II consisted of 83 
patients who received orthoptic training 
after surgery. In group III there were 97 
patients with several types of concomitant 
squint to whom preoperative and post- 
operative training was administered. In 
groups II and III, the main purpose of 
orthoptic training was to correct ambly- 
opia, anomalous retinal correspondence, 
suppression, and finally, to increase the 
amplitude of fusion. 


DEVIATION BEFORE AND AFTER OPERATION 


In 63 percent of 227 patients (groups I 
and II) who received no orthoptic train- 
ing before surgery, the deviation meas- 
ured between 41 prism diopters and 60 
prism diopters (table 1). Of the patients 
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in group III who received orthoptic treat- 
ment, 53 percent continued to have be- 
tween 41 and 60 prism diopters of squint 
after the preoperative orthoptic treatment. 

Although in the smaller deviations the 
actual squint may be somewhat reduced 
preoperatively, the deviation does not 
usually change to any marked degree as 


TABLE 1 
DEVIATION BEFORE OPERATION IN 324 PATIENTS 
| Groups I and 11 | Group III _ 
Deviation) No Prior Or- With Orthoptic 
in prism | thoptic Training Training 
| No | % | No | % 
20-40 | 81 | 37 | 45 | 47 
41-60 146 | 63 52 | 53 
Total 227, +100 | 97 


a result of orthoptic training alone, un- 
aided by the correction of ametropia. 
After operation the results were con- 
sidered satisfactory from a _ cosmetic 
viewpoint if either orthophoria or hetero- 
phoria existed or the undercorrection was 
less than 15 prism diopters. In group I 
(no orthoptic training), after operation 
it was found that 22 percent of the pa- 
tients were either orthophoric or hetero- 
phoric, while an additional 16 percent 
were undercorrected by 15 prism diop- 
ters; that is, 38 percent could be consid- 
ered satisfactory from a cosmetic view- 


TABLE 2 
_ PosTOPERATIVE MUSCLE BALANCE 
Group I Group II P 
No Orthoptic Postoperative Or- operative Orthopti . 
Muscle Balance Training thoptic Training Training 
No. | % No. | % No. |  % 
Orthophoria or Heterophoria 32 | 22 42 50 61 63 
Undercorrection less than 15 38 63 77 
prism diopters 23 | 11 13 14 14 
Undercorrection more than 15 
diopters 73 50 22 27 16 | 17 
Overcorrection 16 12 8 10 6 6 
| 
Total 144 | 100 =| ‘| 100 97 | 100 


> 


| 
| ad 
Otro- 
e of | 
, fa- 
lata, 
ition 
top- | 
ular 
one, 
the | 
ory, 
pic | 
and | 
ac- 
nd | 
in | 
yas | 
of 
est | | 
St. | 
he 
il] 
S, 
re | 
0 
le 
€ 
| 
| 
| | 
| | 


1420 C. BERENS, A. J. ELLIOT, AND L. SOBACKE 


point. In group II, however (orthoptic present in 61 percent of 227 patients in 
training only after operation), 50 percent (groups I and II) before SUTgETY in the ti 
of the patients had either orthophoria or groups which received no Preoperative af 
heterophoria, and another 13 percent had _ training, while in group III, 75 percen; Oj 

an undercorrection of less than 15 prism of the patients had normal retinal corte. 
diopters. In group III (orthoptic training spondence after appropriate orthoptic th 
before and after operation) 63 percent treatment was instituted before surgery, ) 
were orthophoric or heterophoric while After surgery, anomalous retinal cor. b 
14 percent were still undercorrected less _ respondence persisted in 55 percent of Pp 
than 15 prism diopters. Therefore, in the cases in group I—a reduction of only a 
this latter group, 77 percent had a good 3 percent after surgical intervention (ta- si 
cosmetic result after operation (table 2). ble 3). However, in groups II (79 per. v 
In group I the amount of postoperative cent) and III (82 percent) after surgery t 
undercorrection was more than 15 prism and orthoptic treatment, 81.5 percent of V 

TABLE 3 
RETINAL CORRESPONDENCE 
Group I Group II Group III] 
Pre- Post- Pre- Post- Pre- Post- 
operative | operative | operative | operative | operative | operative 
No.| % | No.| % | No.| % | No.| % | No.| % | No.| % 
Normal retinal corre- 
spondence 61 | 42) 30; 65 | 73 | 75} 80) 82 
Anomalous retinal cor- 
respondence 83 | 58; 80; 55 | 53| 64; 18; 21] 24| 25] 17] 18 
Total 144 | 100 | 144 | 100 | 83 | 100 83 | 100 | 97 | 100 | 97 | 100 


diopters in 50 percent of the patients who 
received no orthoptic training, in 27 per- 
cent of the patients in group II following 
orthoptic training, and in only 17 percent 
of the patients in group III following pre- 
operative and postoperative orthoptic 
training. Overcorrection was present in 
6 percent of the patients in group III, 
10 percent in group II, and 12 percent in 
group I; therefore, in our patients over- 
correction occurred more frequently in 
the patients receiving no orthoptic train- 
ing or only postoperative orthoptic treat- 
ment (table 2). However, the number of 
patients is too limited to permit sweeping 
conclusions to be drawn. 


RETINAL CORRESPONDENCE BEFORE AND 
AFTER OPERATION 


Anomalous retinal correspondence was 


180 patients had normal retinal corre- 
spondence (table 3)—an increase of 243 
percent. 


FUSION AND GRADE OF BINOCULAR VISION 
BEFORE AND AFTER OPERATION 


Of 227 patients in groups I and II re- 
ceiving no orthoptic treatment before op- 
eration, there were 62.3 percent who had 
no fusion preoperatively, while in group 
III (orthoptic training before and after 
operation ), only 30 percent of the patients 
had no fusion preoperatively (table 4). 
Postoperatively, in group 1, 54 percent 
developed no fusion; that is, 9 percent of 
these patients apparently developed some 
degree of fusion, probably as a result of 
the operation. In group II, 20 percent of 
the patients developed no fusion after 
postoperative orthoptic treatment, while 
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in group III only 18 percent of the pa- 


tients h 


ad no fusion on their maculae 


after preoperative and postoperative orth- 
optic training (table 4). 7 

Of the 227 patients receiving no or- 
thoptic training in groups I and II before 
operation, 11.5 percent had first-grade 
binocular vision preoperatively; 24.05 
percent had second-grade binocular vision, 
and only 2.1 percent of the patients pos- 


sessed third-grade 


binocular 


vision ; 


whereas, in 97 patients receiving fusion 
training before operation, 35 percent de- 
veloped first-grade binocular vision, 33 


TABLE 4 
FUSION AND GRADE OF BINOCULAR VISION 
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SUMMARY AND CONCLUSIONS 

An analysis of 324 cases of strabis- 
mus in which the patients were operated 
upon during 1938 to 1940 at the New 
York Eye and Ear Infirmary was made 
in order to determine the effect of pre- 
operative and postoperative orthoptic 
training. The patients were divided into 
three groups. Group I (144 patients) re- 
ceived no orthoptic training ; group IT (83 
patients) were given postoperative or- 
thoptic training; while in group III (97 
patients) preoperative and postoperative 
orthoptic training was administered. 


Group I Group ITI Group Ill 
Pre- Post- Pre- Post- Pre- Post- 

operative | operative | operative | operative | operative | operative 

No. | % | No.| % | No.| % | No. | % |No.| % | No. | % 

No Fusion 91| 63| 79| 54| 51 61.7) 20! 29) 30) 17 18 
First-grade binocular 

vision 14) 10; 12) 11) 13 7 9; 34] 35| 13] 13 

Second-grade binocular 

vision 34 | 24| 39; 27 20)| 24.1) 40) 49; 32] 37) 38 
Third-grade binocular 

vision | § 3} 10 7 1.2, 19 | 22 2 20; 31 

| 
Total 144 100 | 144 | 100 | 83 100 83 | 100 97 | 100 97 | 100 


percent second-grade, and 2 percent third- 
grade fusion. After operation, of the 144 
patients in group I (no orthoptic train- 
ing), 12 percent had first-grade fusion, 
27 percent had second-grade fusion, and 
7 percent developed third-grade fusion. 
In group II after postoperative orthoptic 
training, 9 percent of the patients had 
first-grade fusion, 49 percent had second- 
grade fusion, and 22 percent had third- 
grade binocular vision. Of the 97 patients 
receiving preoperative fusion training, 
it was found that after operation and 
postoperative fusion training, only 13 per- 
cent remained with first-grade fusion, 38 
percent developed second-grade fusion, 
and 31 percent had third-grade binocular 
vision (table 4). 


Before operation a deviation of from 
41 to 60 prism diopters was present in 
63 percent of groups I and II (no pre- 
operative orthoptic training) and in 53 
percent of group III (after preoperative 
orthoptic training. Apparently the devia- 
tion does not usually change to any 
marked degree as the result of orthoptic 
training alone, unaided by the correction 
of ametropia. 

Preoperatively abnormal retinal corres- 
pondence was present in 61 percent of 
227 patients in groups I and II (groups 
receiving no orthoptic training before 
operation) ; by means of orthoptic train- 
ing, normal retinal correspondence was 
established before operation in 75 percent 
of the patients in group IIT. 
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Before operation in group III (pre- 
operative and postoperative orthoptic 
training), 35 percent of the patients had 
first-grade binocular vision and 33 per- 
cent had second-grade vision. In groups 
I and II (no preoperative orthoptic train- 
ing) only 11.5 percent had first-grade 
binocular vision and 24.05 percent had 
second-grade binocular vision. 

Following operation, orthophoria or 
heterophoria resulted in 22 percent of the 
patients in group I, in 50 percent in group 
II, and in 63 percent of the patients in 
group III; that is, the postoperative re- 
sults were almost 300 percent better in 


the patients receiving orthoptic train; 
before and after operation (group ITT) as 
compared with the group on which only 
surgery was performed (group I), 

In our opinion orthoptic training jg ay 
indispensable adjunct to the surgical 
treatment of strabismus ; that is, in over. 
coming anomalous retinal correspondence 
and amblyopia and in developing fusion 
with increased amplitude. Most of the ac- 
tual reduction of the deviation in strabjs- 
mus usually must be obtained by opera- 
tion and the correction of ametropia, 


35 East Seventieth Street. 
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EXOPHTHALMOS 


THE FIRST MANIFESTATION OF THYROTOXICOSIS 


Epwarp E. Covitz, M.D. 
Boston 


For the ophthalmologist to be the first 
in routine ocular examinations to recog- 
nize diabetes, hypertension, Bright’s dis- 
ease, or adenoma of the pituitary is not 
an uncommon occurrence. However, to 
be the first physician to diagnose thyro- 
toxicosis because of an ocular complaint 
is indeed unusual and uncommon. 

Exophthalmos is a unilateral or bi- 
lateral protrusion of the eyeball in its 
bony socket. There are many causes for 
its manifestation, but at this time we are 
concerned only with its relation to 
Graves’s disease. The term exophthalmos 
is frequently used loosely and confused 
with Dalrymple’s sign, which is a retrac- 
tion of the upper lid simulating a pro- 
truded eyeball. Hertel’s exophthalmom- 
eter makes its measurement possible and 
thus confusion may be avoided. 

Unilateral exophthalmos is not of ne- 
cessity etiologically similar to the bilateral 
condition. Frequently many conditions of 
the unilateral state may be simply incom- 
plete in terms of bilateral involvement. 
Of this, exophthalmic goiter is perhaps 
the outstanding example. 

Proptosis constitutes one of the most 
conspicuous and important signs of this 
disease and is present in about 75 percent 
of the cases. It occurs in its prominent 
form in the young. Late in the disease, 
and particularly after thyroidectomy and 
a low basal metabolic rate, it may present 
one of its worst phases in the form of 

malignant exophthalmos. 

Discussion with many of the physicians 
well versed and familiar with the eccen- 
tricities of thyroid disease has elicited the 
fact that exophthalmos as the first sign, 
preceding clinical and laboratory manifes- 


tations, is unusual, whereas the present- 
ing form is not uncommon. Some of these 
clinicians interrogated could vaguely re- 
call having seen one or two isolated cases 
but could not substantiate these thoughts 
with specific cases or clinical data. How- 
ever, there was a concurrence of opinion 
as to its rarity. 

E. C, Ellett' cited two cases of Graves’s 
disease in which the exophthalmos pre- 
ceded the signs and symptoms of thyro- 
toxicosis. In one patient, a woman aged 23 
years, the interval was one year. In the 
other, a man aged 27 years, it was two 
years. Unfortunately, in the latter in- 
stance a diagnosis of tumor of the orbit 
was made and an exploratory operation 
performed. No tumor was found. After 
describing these two cases Ellett states 
that proptosis preceding thyroid disturb- 
ance is “not an unusual condition.” Such, 
however, has not been our experience, 
and the paucity of literature on the sub- 
ject and its rarity prompts this discussion 
and the presentation of three cases. 


ETIOLOGY 


Opinion as to the causation of exoph- 
thalmos is still divided. For many years 
the popular theory that it was the result 
of excessive thyroid secretion was ac- 
cepted by most. In a short time the lit- 
erature contained many cases in which 
malignant exophthalmos occurred in the 
face of diminished thyroid function, es- 
pecially following thyroidectomy. In fact, 
this surgical procedure seemed to favor 
its development in many cases. Conse- 
quently this hypothesis as to origin soon 
became difficult to accept. If at all, the 
thyroid gland must play a secondary role 
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in its production, for exophthalmos may 
be experimentally induced much more 
easily following thyroidectomy by means 
of thyrotropic hormone. We are also fa- 
miliar with the therapeutic use of desic- 
cated thyroid as a means of alleviation 
after operation has failed to retard its 
progress. In all probability we may postu- 
late that it is the result of polyglandular 
disturbance and imbalance. 


PATHOLOGY 


The mechanism and pathology of ex- 
ophthalmos has excited many discussions 
in the past. There were adherents to the 
hypothesis that retrobulbar venous en- 
gorgement was the cause, and that the 
engorgement was brought about by a 
vasomotor toxin. The hypothesis of pro- 
trusion of the globe by dilated orbital 
arteries had numerous proponents, but 
this theory lost its popularity. It was also 
explained on the basis of a weakening 
and lengthening of the extraocular mus- 
cles, and this too fell into disrepute. 

Subsequently the smooth periorbital 
muscle was indicated as the offender. It 
was alleged that its stimulation caused 
the orbital contents to protrude. In the 
lower animals this muscle is proportion- 
ately large ; in man it is vestigial. Because 
of this fact, the theory soon became un- 
tenable. 

Another explanation suggested an in- 
crease in the orbital fat as the mechanical 
factor. The weakness of this hypothesis 
lay in the known fact that thyrotoxicosis 
causes an early loss of body fat. 

It remained for Naffziger? and his 
group to settle this pathological discus- 
sion in 1931. Grossly, he found the extra- 
ocular muscles to be enlarged three to 
eight times in diameter.* Histologically, 
various stages of degeneration were ob- 
served, with interstitial edema, prolifera- 
tion of small round cells that tended to 
accumulate about blood vessels, and fi- 
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nally, fibrosis, which appeared more dense 
and extensive in the more advanced cases 


EXPERIMENTAL EXOPHTHALMo0s 


Since 1931 it has been known that ex. 
ophthalmos in animals can be produced 
by the injection of anterior-pituitary ex- 
tract. In 1932 Loeb and Friedman? jp. 
duced proptosis in guinea pigs with 
injections of the acid extract of anterior 
pituitary of cattle. The following year, 
Marine and Rosen® induced it in guinea 
pigs by the intraperitoneal injections of 
the same extract. They further demon- 
strated that it occurred readily in thyroid- 
ectomized guinea pigs. In 1932, Fried- 
good® with daily injections produced jt 
on the tenth day when the basal metabolic 
rate was highest and the thyrotoxicosis 
most marked. It was further disclosed 
that the exophthalmos became very 
marked if the injections were continued 
over a period of months, especially in ani- 
mals which presented a low metabolic 
rate. 

The aforementioned experiments have 
since been repeated by many investiga- 
tors. Aird’ went one step further, and in 
an analysis of his anterior-pituitary ex- 
tract ruled out the gonadotropic, mammo- 
tropic, and growth hormones as factors 
in the production of proptosis. He reached 
the conclusion that the thyrotropic prin- 
ciple was responsible for the exophthal- 
mos and associated extraocular myopa- 
thy. The changes in the extraocular mus- 
cles of the experimental animals were 
similar to those found in humans afflicted 
with exophthalmic goiter. Thus, it is sug- 
gested that the thyrotropic hormone is 
the factor of fundamental importance and 
that the myopathy is the end result of 
an irreversible malignant exophthalmos. 


CASES 


Case 1. C. H., a man, 32 years old, 
married, in June, 1938, had noted a “‘stary 
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right eye” for the past two weeks. His 
vision was normal, and he had no other 
physical complaints. Past history, family 
history, and marital history were irrele- 
vant. 

External examination disclosed an ex- 
ophthalmos of the right eye of 2 mm., 
as measured with Hertel’s exophthal- 
mometer. There was no lid lag, and mus- 
cle excursions in all directions were equal 
and not limited. The red-glass test showed 
no diplopia. The pupils were equal and 
reacted normally to light and accommo- 
dation. Tension and media were normal. 
The eye grounds presented normal discs ; 
no abnormalities of the vascular tree, 
exudates, nor hemorrhages were seen, On 
palpation the right eye offered no resist- 
ance to its return into the orbit. No 
masses nor tumor could be felt around 
the orbital margin. No pulsation could be 
felt nor any bruit heard. X-ray studies 
of skull and orbit were negative. 

A complete physical examination at 
this time elicited no evidence of thyroid 
disease. The thyroid gland was normal. 
The patient did not show weight loss, 
palpitation, excessive perspiration, nerv- 
ousness, or fine tremors of the fingers. 
Asa result of all these negative findings a 
tentative diagnosis of psuedo-tumor of 
the right orbit was made. 

The patient was seen again in October, 
1938, at which time no change in the 
foregoing findings was obtained except 
that Hertel’s exophthalmometer disclosed 
3 mm. of exophthalmos. He volunteered 
the information that the proptosis became 
worse with fatigue and was slightly less 
when he awakened in the morning, but 
never entirely disappeared. 

The condition remained unchanged un- 
til June, 1939, when the patient became 
ill with an epidemic parotitis which kept 
him in bed for two weeks. During this 
time, he lost five pounds and failed to 
regain it, although his appetite had in- 


creased, Again the thyroid gland was 
normal; none of the cardinal signs of 
thyrotoxicosis were visible. 

In January, 1940, he became ill with 
la grippe and lost eight more pounds. 
Following this illness he noted that his 
legs trembled and felt shaky. He was 
weak and became easily fatigued. He be- 
came nervous, and in spite of an increas- 
ing appetite failed to regain his weight. 

Examination at this time disclosed 4 
mm. of exophthalmos and lid lag in the 
right eye. The thyroid gland presented a 
right lobe twice normal in size with the 
left lobe slightly enlarged. The rest of 
the examination was negative except for 
tremors of the fingers. Basal metabolic 
rate was +16 and when repeated in four 
days was +13. Blood chemistry and 
urine analysis were negative. It was at 
this time that a diagnosis of Graves’s dis- 
ease was made. 

In March, 1940, under local anes- 
thesia a bilateral subtotal thyroidectomy 
was performed and the patient made an 
uneventful recovery. Pathological report 
on the specimen stated “moderate hyper- 
plasia and involution of the thyroid.” 

Thus, the time interval between the 
onset of exophthalmos and the symptoms 
of thyrotoxicosis was one year and eight 
months. 

The exophthalmos receded somewhat 
after operation but has never entirely dis- 
appeared ; it is still aggravated by fatigue. 

Case 2. R. G., a single woman, aged 
20 years, was seen in August, 1935. She 
stated that she had been well, but her 
friend called her attention to her “stary 
eyes.” No abnormalities of vision were 
noted, and the patient had no physical 
complaints. Past history and family his- 
tory were irrelevant. External examina- 
tion presented bilateral exophthalmos. No 
pulsation could be felt nor bruit heard 
with the stethoscope. There was no lid 
lag, and muscle excursions were equal 
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and normal in all cardinal directions. The 
red-glass test disclosed no diplopia. No 
masses nor tumor could be felt at the 
orbital margins. The pupils reacted nor- 
mally to light and accommodation. Ten- 
sion and media were normal. The eye- 
grounds disclosed normal discs, normal 
retinal vascular tree, and no hemorrhages 
nor exudates. 

Physical examination was completely 
negative. The thyroid gland showed no 
enlargement. There was no loss of weight, 
palpitation, excessive perspiration, nerv- 
ousness, nor tremors of the fingers. X-ray 
studies of orbits and skull were negative. 

During the next five months the pa- 
tient’s condition remained the same. In 
December, 1935, her eyes had returned 
to normal, and a short time after this she 
was married. Three weeks later she be- 
came weak, suffered from cramps, diar- 
rhea, and loss of weight, symptoms which 
she attributed to the excitement of matri- 
mony. Her exophthalmos had not only 
returned but had increased. At this time 
two successive metabolisms were done 
and disclosed +25 and +35, respectively. 

Complete blood examination was nega- 
tive except for a blood cholesterol of 111 
mg. per 100 c.c. Urine analysis was nega- 
tive. 

In January, 1936, under local anesthe- 
sia a subtotal bilateral thyroidectomy was 
performed. Much of the gland was found 
to be substernal. The patient made an un- 
eventful recovery. 

Pathological report of the specimen 
stated “hyperplastic thyroid with involu- 
tion changes.” 

In this case the time interval between 
the onset of exophthalmos and thyrotoxi- 
cosis was six months. After operation, 
both eyes receded to normal positions. 

The next case is of more than passing 
interest in that it opens many avenues of 
consideration in the field of heredity in 
thyroid disease. This last patient is a 
younger brother of the first patient. 
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Case 3. P. H., 30 years old, married 
was seen in May, 1940, with the pg 
plaint of a glassy appearance of the right 
eye for the past month. The vision was 
normal and the patient had no other 
physical complaints. His past history and 
marital history were irrelevant. 

External examination presented an ex. 
ophthalmos of 134 mm., as measured with 
Hertel’s exophthalmometer. There was 
no lid lag, and muscle excursions in al] 
directions were equal and not limited. 
The red-glass test disclosed no diplopia. 
Pupils were equal and reacted normally 
to light and accommodation. Tension and 
media were normal in each eye. Eye 
grounds disclosed normal discs, no abnor- 
malities of the vascular retinal tree, no 
exudates, and no hemorrhages. On palpa- 
tion the right eye offered no resistance to 
its return to the orbit. No masses nor 
tumor could be felt at the orbital margin, 
No pulsation could be elicited nor bruit 
heard with the stethoscope. X-ray films 
of skull and orbits were negative. 

Complete physical examination at this 
time presented no evidence of thyroid 
disease. The gland was normal to palpa- 
tion. There was no loss of weight, palpi- 
tation, excessive perspiration, nervous- 
ness, nor tremors of the fingers. The 
basal metabolic rate was +8. 

In September, 1940, with Hertel’s ex- 
ophthalmometer the exophthalmos meas- 
ured 2 mm. in the right eye. The patient 
had gained in weight and presented no 
signs nor symptoms of thyroid disease. 

A therapeutic test with iodine was 
made for 13 days, with no change in the 
proptosis or constitutional condition. 

In November, 1940, he presented 2% 
mm. of exophthalmos. There had oc- 
curred no loss in weight and none of the 
usual signs nor symptoms of thyroid dis- 
ease were present. 

In December, 1940, his exophthalmos 
measured 3 mm. in the right eye. There 
occurred no change in his physical condi- 


ti 
n 
| 
l 
‘ 


EXOPHTHALMOS 1427 


tion. However, he volunteered the infor- 
mation that usually he was extremely 
sensitive to the cold weather but that of 
late the coldest days caused him no dis- 
comfort; in fact, he always felt warm. 

In January, 1941, the patient presented 
a 3-mm. exophthalmos in the right eye. 
He had lost five pounds in weight in spite 
of a good appetite. He perspired more 
easily. Physical examination disclosed the 
gland normal to palpation. The fingers 
manifested a fine tremor. A diagnosis of 
Graves’s disease was made and tempo- 
rarily he is under medical care. 

The interval between exophthalmos 
and the onset of clinically manifest thyro- 
toxicosis was eight months. 


CoMMENT 


Exophthalmos as an accompanying sign 
of thyrotoxicosis is very common and 
frequently may be aggravated by thy- 
roidectomy. As the first and earliest sign 
of thyroid disease, it is uncommon. As- 
suming the theory that the thyrotropic 
hormone of the anterior-pituitary gland 
is the primary and fundamental factor in 
its production, it is difficult to explain 
why this hormone acts on the extraocular 
muscles first and a subsequent date pro- 
duces the classical signs and symptoms 
of exophthalmic goiter. It is also difficult 
to explain why the extraocular muscles 
should be selected and no other volun- 
tary muscles of the body affected. There 
have been isolated cases in which other 
muscles have been attacked, but these 
are extremely rare. 

Aware of the fact that toxic thyroid 
cases may spontaneously enter a phase 
of remission, it may be suggested that the 
foregoing cases fall into such a clinical 
state, but it is still difficult to explain the 


continued action of the hormone on the 
extraocular muscles. It is possible that 
these patients may be mild cases of 
Graves’s disease undetectable by present 
methods of examination. In addition, it 
is suggested that the therapeutic test 
with iodine should be used as a possible 
means for the detection of such early 
and mild examples of hyperthyroidism.* 

Although it is postulated that the thy- 
rotropic hormone is responsible for both 
hyperthyroidism and exophthalmos, in 
humans with this syndrome we find no 
evidence of the thyrotropic hormone in 
the blood. Is it conceivable that the two 
conditions are produced by two independ- 
ent factors? May the possibility be pre- 
sented that the exophthalmos is produced 
by the thyrotropic hormone and the thy- 
rotoxicosis by neurogenic factors? This 
problem opens a fertile field for further 
investigation. 


SUMMARY AND CONCLUSIONS 


Three cases are presented and de- 
scribed in which the first or only com- 
plaint was exophthalmos. The condition 
progressed in spite of continued negative 
signs and symptoms. The diagnosis of 
Graves’s disease was made in each case 
after an interval of 20 months, 6 months, 
and 8 months, respectively. 

An interesting sidelight in this presen- 
tation was the fact that two of the patients 
were brothers, which suggests the impor- 
tance of heredity in Graves’s disease. 

In the differential diagnosis of exoph- 
thalmos, when the physical, chemical, and 


X-ray examinations and determinations 


are negative, exploratory operation of the 

orbit for tumor should be delayed until 

Graves’s disease is definitely excluded. 
485 Commonwealth Avenue. 
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NOTES, CASES, 


RETINOCHOROIDITIS OF THE 
JENSEN TYPE WITH SECOND- 
ARY GLAUCOMA* 


Tuomas H. Cowan, M.D. 
Philadelphia 


The following case of choroiditis is 
considered to be of interest because of 
some unusual features, including the pres- 
ence of a high intraocular tension, re- 
semblance to an intraocular tumor and 
the occurrence of a sectorlike defect in 
the field. 

The situation of the lesion away from 
the disc places it outside the category of 
retinitis juxtapapillaris of Jensen. In 
other particulars of morphology and clini- 
cal course it follows so closely the previ- 
ous descriptions of Jensen’s disease that 
I have considered it to be a retinochoroid- 
itis of the “Jensen type,” and as such it 
falls definitely, I believe, in the group 
called by Heath’ “Solitary retinochoroid- 
itis.” 

Miss S. L., 34 years of age, first con- 
sulted Dr. Joseph Keiserman on Novem- 
ber 20, 1939, complaining that for some 
months there had been increased prom- 
inence of the right eye. About one week 
before this consultation there had been a 
period of rather severe pain in the right 
eye. This had been followed by an in- 
constant floating spot in the upper field, 
and also by what was described as a 
“dark line” in the lower field. 

A complete and careful physical ex- 
amination by Dr. Keiserman revealed no 
positive findings except tonsillar stumps, 
a systolic mitral murmur and increased 
intraocular tension to palpation in the 


right eye, for which he referred the pa- 


* Read before the Section on Ophthalmology 
of the College of Physicians of Philadelphia, 
February 15, 1940. 
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tient for diagnosis and treatment. 

The previous medical history included 
the removal of a reddish tumor (desig- 
nated a hemangioma) from the anterior 
chest wall by “burning” in December, 
1938, with no local recurrence. There had 


Fig. 1 (Cowan). Ophthalmoscopic appearance 
of fundus of right eye on November 21, 1939. 


also been one severe attack of paroxysmal 
tachycardia, recurrent extra systoles, and 
one attack of pain in the joints and mus- 
cles during September, 1938. Blood 
counts were normal. The patient was of 
the nervous and apprehensive type and 
quite intelligent. 

Ocular examination, November 21, 
1939, showed no undue prominence of 
either eye. In the right eye there was a 
slight corneal haze, and its pupil was 
slightly larger. Both pupils reacted to 
light and accommodation normally. There 
was no conjunctival injection. The an- 
terior chamber was of normal depth. The 
slitlamp showed only a slight bedewing 
of the corneal epithelium in the right eye. 
The visual acuity in both eyes was 6/6+. 
Intraocular tension was 48 mm. in the 
right and 20 mm. Hg in the left eye 
(Schiotz). 
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The ophthalmoscopic examination of 
the right eye showed a slight corneal haze 
but otherwise clear media. The disc mar- 
gin was slightly blurred above, otherwise 
normal, About one and one-half disc di- 
ameters above and slightly lateral to the 
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Fig. 2 (Cowan). Visual field on December 12, 
1939. Solid line = 5/1000; dotted line = 15/1000. 


disc was a grayish-white, rounded lesion 
with rather well-defined margins, smooth 
contours, slightly raised above the retinal 
level (fig. 1). Despite the lack of pigment 
in the lesion, its appearance, together 
with the increased tension and the history 
of the removal of a tumor from the chest, 
brought up for consideration the possi- 
bility of an intraocular neoplasm. Acute 
choroiditis was, of course, also consid- 
ered, but no vitreous opacities or K.P. 
-was seen, and the smooth, solid, raised 
appearance and sharp outline made this 
diagnosis uncertain. The fundus of the 
left eye was normal. 

A strong miotic mixture (pilocarpine 
nitrate, gr. i; eserine salicylate, gr. 0.5; 
aqua, dr. ii) was prescribed, together with 
hot compresses. This was used for 6 days, 
and the patient was observed daily, with 
no variation in the appearance of the 
lesion. The intraocular tension in the right 
eye ranged from 30 mm. to 70 mm. Hg; 
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the tension in the left eye remained nor. 
mal at all times. During this period ap 
X-ray study of the teeth was made ang 
one premolar, with a granuloma at the 
root, was extracted. 

On November 26, 1939, for the firg 
time, a number of fine translucent de. 
posits on the posterior surface of the 
cornea were seen. Many fine vitreoys 
opacities were also present, which how- 
ever, only slightly obscured the funda] 
view. The retinal lesion now presented 
less distinct margins and a more fluffy 
texture. The disc margin above was well 
defined. The visual acuity was 6/12 and 
the intraocular tension 72 mm. Hg at this 
time. The entire clinical appearance was 
definitely that of an acute exudative cho- 
roiditis of a mild type, aside from the 
high tension. The miotic mixture was now 
stopped, atropine, one percent, was in- 
stilled daily and one-percent dionin or- 
dered. The patient was seen November 
27, 1939, by Dr. W. I. Lillie, who con- 


Fig. 3 (Cowan). Fundus of right eye on 
January 3, 1940. 


curred in the diagnosis of posterior uve- 
itis. 

Under this regimen the tension re- 
turned to normal the next day. The retinal 
lesion began to recede and diminish in 
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size, the vitreous opacities to absorb, and 
the vision to improve. On December 12, 
1939, the lesion was much smaller, the 
vision 6/6+ in both eyes. A few fine 
vitreous opacities and precipitates on the 

sterior cornea were present. A field, 
taken at this time to determine the effects 
of the continued high tension, showed a 
large sectorlike cut which ran from a 
point near the blind spot corresponding 
to the site of the lesion, to the lower nasal 
periphery (fig. 2). The defect was abso- 
lute with very steep borders. 


Three weeks later examination showed ~ 


the lesion illustrated by figure 3. This 
consisted of a yellowish gray, slightly 
depressed scar, just under the vein over 


which the exudative mass had previously 
lain, and above the vein an area of fine 
pigment stippling. The whole was sur- 
rounded by lighter aureole of retinal de- 
pigmentation. The artery near the lesion 
showed some irregularity of caliber and 
increased reflexes. 

One year later the appearance of the 
lesion was the same, except that the ar- 
terial caliber was less irregular. Little or 
no increase in pigmentation had taken 
place. The field was identical with that 
taken previously. Vision remained 6/6+ 
in both eyes and the intraocular tension 
was normal. The patient’s general health 
was reported as excellent. 
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A SIMPLIFIED ENTOPTIC 
PUPILLOMETER 


Davip G. Cocan, M.D. 


Boston 


Entoptic pupillometry is the most ac- 
curate and practical method for measur- 
ing the size of the pupil in human beings. 
Yet it is a method that is little used, prob- 
ably owing to the complexity and inac- 
cessibility of the apparatuses that have 
been previously employed. I am led, 
therefore, to describe a simple entoptic 
device that I have found entirely satis- 
factory. It may be made in 5 minutes’ 
time, with no more equipment than a 
pin, a piece of cardboard, and a milli- 
meter rule. It is suitable for the clinic 
or for the laboratory wherever subjective 
measurements are to be made and, in my 
opinion, is as sensitive as any of the more 
elaborate methods heretofore reported. 

Entopic visualization ordinarily con- 
sists in the perception of a shadow on the 
retina from some intraocular structure. 


It is present only when the light source 
is not focused on the retina. The pupil 
is seen entoptically as a luminous field 
bounded by the shadow of the iris. The 
nearer the light source is to the eye, the 
bigger the pupil will appear. If the light 
source is at the anterior focal point the 
luminous field projected on the retina 
will approximate the actual size of the 


pupil. Inasmuch as it is impracticable » 


to have the actual light source as close 
to the eye as is desirable for entoptoscopy, 
an effective light source may be substi- 
tuted either by using a pinhole held in 
front of the eye in conjunction with a 
luminous backgrourid such as the sky, or 
a small reflecting surface, such as a shiny 
brass knob, with the actual light to one 
side and behind the observer. 

It is possible within the limits of the 
eye’s revolving power to visualize en- 
toptically as many pupils as there are ef- 
fective light sources. In entoptic pupillom- 
etry single or double pupils are used. The 
single pupil is employed in the pupillome- 
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Fig. 1. (Cogan). Simple entoptic pupillometer. 


ters of Lampis,' Viallefont and Lafon,? 
and Jones.* Here the effective light source 
must coincide with or be at a fixed dis- 
tance in front or behind the anterior focal 
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point. The luminous field corresponding 
to the pupil is projected on to a grating, 
The double pupil is employed in the pupil. 
lometers of Broca,* Badal’, Houdin®, anq 
by Moss.’ Here the distance between the 
two effective light sources is varied, until 
the two entoptic pupils appear tangential 
to each other. The distance between them 
is then the diameter of the pupil. With 
the double pupils the effective light 
sources may be anywhere within the 
punctum proximun, although it is most 
convenient to have them close to the eye, 
The apparatuses heretofore described for 
both types of pupillometry are relatively 
elaborate. 

The apparatus and technique that | 
have employed are as follows: Through a 
piece of cardboard or fiber board a series 
of paired holes is made such that the sepa- 
ration of the holes in any one pair is 05 
mm. greater than that of the preceding 
pair. The pairs are arranged in a vertical 
column starting with a separation of 1 
mm, and ending with a separation of 8 
mm. The distances apart of the successive 
pairs is immaterial. I have found 1 em. 
satisfactory. I have found it convenient 
to illustrate beforehand what the patient 
should see entoptically by drawing sample 
circles on the pupillometer adjacent to 
the holes (fig. 1). On the other side of the 
holes is the measure of their distance 
apart. 

"The patient is instructed to hold the 
card close to his eye and look at the sky 
or lighted wall through any pair of holes. 
He is then asked to raise or lower the 
card until he finds that pair which pro- 
duces luminous discs that are tangential 
to each other. The separation of the holes 
in this pair will then be the diameter of 
the pupil. The sensitivity is well within 
0.5 mm., and spontaneous fluctuations of 
the pupil make any greater accuracy un- 
necessary for ordinary purposes. Unless 
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consensual reactions are being measured 
the eye that is not being tested should be 
occluded. 

The advantages of this pupillometer, 
aside from its simplicity, are the ease and 
the rapidity with which an untrained per- 
son can make the measurements. It has 
the further advantages over all objective 


tests, with the possible exception of pho- 
tography, that the amount of light enter- 
ing the eye is insignificantly small and 
that movements of the eye during the 
measurement do not interefere with the 
test. I have even employed it successfully 
in the presence of nystagmus. 
243 Charles Street. 
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APPARATUS FACILITATING 
STUDY BY BIOMICROSCOPY* 


Parker Heatu, M.D. 
Detroit, Michigan 


This device consists of a rustless trough 
eye holder above which is an inverted 
bottomless bottle. The cornea of the ani- 
mal eye (rabbit, cat, dog, pig, calf) is kept 
moist by physiologic salt solution dropped 
through a grooved cork supporting a 
wick, The design is simple and facilitates 
study of the animal eyes. This enables 
the student to practice technique in bio- 
microscopy leisurely. There is a fastening 
device on the back. It is made by the 
White Haines Optical Company, Detroit, 
Michigan. 

*From the Department of Ophthalmology, 
Wayne University. 
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SOCIETY PROCEEDINGS 


EpITED BY Dr. H. MILLER 


COLLEGE OF PHYSICIANS OF 
PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 


October 17, 1940 


Dr. Francis HEED ADLER, chairman 


PNEUMOCOCCUS INFECTION OF THE CON- 
JUNCTIVA FOLLOWED BY A PNEUMOCOC- 
CUS MENINGITIS 


Dr. Carrott R. MULLEN AND Dr. 
JosEPpH R. WEINTROB reported on this 
case, 

In the death of a child due to menin- 
gitis of pneumococcic origin, it is of 
more striking ophthalmologic interest to 
observe that the first complaint and sign 
appeared in a pneumococcus conjunctivitis 
of one eye. While this local condition 
cleared rapidly and quite satisfactorily 
under treatment, the signs pointing to 
meningitis began while the child was still 
under hospitalization. It is not possible 
to state definitely that the conjunctivitis 
was the origin or source of the infection 
which resulted in meningitis. However, 
it is important to note that this child was 
in apparently good health until the onset 
of the conjunctivitis, which was followed 


in a few days by the fatal attack of men- 


ingitis. 

This case is reported from the ophthal- 
mologic service of Dr. Carroll R. Mullen 
and the pediatric service of Dr. Ernest L. 
Noone at the Philadelphia General Hos- 
pital: The patient was a one-month-old 
male infant. On September 19, 1940, the 
child developed a redness in the right eye 
which was treated at home with boric 
acid. On the following morning the pa- 
tient was admitted to the Philadelphia 


General Hospital with a markedly jp. 
flamed and swollen right eye. The lids 
were thickened and of an angry red color. 
The conjunctival sac was bathed in pus, 
A smear showed many gram-positive 
diplococci resembling pneumococci. Other. 
wise the child was entirely well, showing 
no evidence whatever of meningitis or 
other disorder. The patient was placed 
on sulfathiazole solution as well as 0,25- 
percent atropine sulphate, three times a 
day, and frequent cold compresses, 

In 48 hours the eye was entirely nor- 
mal and all treatment was stopped except 
irrigations every three hours. The child 
appeared to be entirely normal. During 
the following 24 hours, the child’s tem- 
perature rose to 103°F., and he began to 
have frequent convulsions. The tentative 
diagnosis of meningitis was made, and 
this was borne out by the examination of 
the spinal fluid, which revealed large 
numbers of pneumococci, type V, as well 
as many pus cells. 

Despite three blood transfusions and 
large doses of type-V antipneumococci 
serum and sulfapyridine by mouth in 
adequate doses, the condition became pro- 
gressively worse and terminated in death. 
Post-mortem examination confirmed the 
diagnosis, having shown a plastic purulent 
meningeal exudate which on culture con- 
tained a pneumococcus, type V. Post- 
mortem did not reveal a course or mode 
of extension from the eye, if such was the 
focal point. 

Discussion. Dr. Ernest L. Noone said 
that the question of primary importance 
in this case was whether the conjunctivitis 
was the original source of infection and 
the direct cause of the meningitis, or 
whether a hidden infection of the post- 


1434 


| | 
| 
| 
| 
| 


SOCIETY PROCEEDINGS 1435 


nasal space, possibly with invasion of the 
infantile ethmoid, initiated the conjunc- 
tivitis and meningitis. He could not an- 
swer that question. When he first saw the 
case, the conjunctivitis had been cleared 
up and the eye was in excellent condition. 
There was mucus and pus in the post- 
nasal space, but that might have come 
from a later secondary infection. 

It is difficult to know the origin of in- 
fection from this area. This is at. intri- 
cate maze and he was not anatomist 
enough to trace the possible avenues. In- 
fection may travel by way of the angular 
vein to the cerebral sinuses, but it may 
also travel directly from the ethmoids into 
the longitudinal and cavernous sinuses. 
The autopsy report indicated that the 
sphenoid was red and spongy, but this is 
the usual appearance in infants of that 
age. Dr. Helen Riggs had told him that 
the thrombus described in the longitudinal 
sinus might be discounted as the primary 
source of meningeal infection. Had that 
been the case there would have been more 
destruction of the surrounding tissue. It 
was probably a terminal event secondary 
to circulatory failure. 

Type-V pneumococcus is found more 
frequently in children over two years of 
age than in infants of one month. The 
patient was treated with rabbit serum 
type V and with sulfapyridine. Previously 
he had been given sulfathiazole. Sulfa- 
thiazole may have had a deterrent effect 
upon any postnasal infection or even 
upon an arising meningitis. This drug is 
not very effective in the treatment of 
meningitis because of the low concentra- 
tions in the spinal fluid ; the effective con- 
centration has not yet been reported, with- 
in the speaker’s knowledge. 

Dr. Noone questioned the wisdom of 
the two cisternal punctures performed on 
the last day of the infant’s life. In a baby 
five weeks old the cisterna is a very small 
space and he thought that ventricular 


puncture might be safer. However, the 
punctures in this case, in his opinion, 
had nothing to do with the fatal outcome. 
Specific serum and chemotherapy are now 
available to build up adequate concentra- 
tion in the spinal fluid. 

Dr. Carroll R. Mullen said that the 
usual source of meningeal infections 
comes by way of the middle ear. In this 
patient the nasopharynx was explored 
and no involvement could be found in the 
original examination. He had never 
known a case in which a primary con- 
junctival infection had resulted in an at- 
tack of meningitis. Reports of patients 
have been made in which meningitis fol- 
lowed enucleation of the globe in panoph- 
thalmitis, but Gradle has pointed out that 
autopsies on such cases have never re- 
vealed a direct source of continuity of 
the infection. It must therefore travel 
back through the blood stream; which 
could have happened in the present case. 
He did not insist that the conjunctival 
infection was the original source. The 
child had been given a careful examina- 
tion in the pediatric out-patient depart- 
ment, and all unusual signs were looked 
for. Sulfathiazole had been given im- 
mediately upon admission, locally and by 
mouth. Meningitis was not suspected. Dr. 


Mullen said he had been able to observe 


the effect of sulfapyridine in cases of 
pneumococcic infection of the conjunctiva 
and in one such case the patient was cured 
within 24 hours. 

Dr. Warren S. Reese. Were bacterio- 
logic studies of the nose and throat made? 

Dr. Mullen: No, none were made. 

Dr. Weintrob, closing, in answer to 
Dr. Block’s query of how to account for 
the high temperature when the condition 
was considered purely localized, said that 
this was a rectal temperature and above 
the normal 99.6 degrees, about 0.6 to 0.7 
of a degree, and therefore aroused no 
suspicion. 
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MIcROPHTHALMUS WITH TUMORLIKE 

NEUROGLIAL PROLIFERATION 

Dr. W. E. Fry presented a report con- 
cerning a microphthalmic eye which dem- 
onstrated marked intraocular changes, but 
which was not associated with a cyst, 
either by clinical or histological examina- 
tion. Dr, Shipman had enucleated the eye 
and permitted the report. 

The measurements of the eye were well 
below those of a normal eye at birth: an- 
tero-posterior diameter, 8 mm.; lateral, 
8% mm. Normal minimal dimensions at 
birth would be 12.5 and 14.5, respectively. 
The cornea measured 7.5 mm.; normally 
it would measure 10 mm. 

Without describing the eye in detail 
the following facts should be pointed out : 
The choroid appeared to be normally 
formed and the corneal stroma and sclera 
well developed. There was no lens and no 
lamina cribrosa. The hyaloid artery was 
present. The angle of the anterior cham- 
ber was poorly developed and appeared 
similar to illustrations of the angle of a 
five-month fetus. No normal iris tissue 
was present but a band of tissue separated 
the aqueous from the vitreous chamber. 
This band consisted of collagenous tissue 
on the posterior aspect. The pigment 
epithelial layer of the retina was present. 
The whole of the vitreous cavity con- 
tained a mass of tissue that was partly 
collagenous tissue surrounding the hya- 
loid artery and partly proliferated neurog- 
‘lial tissue. Groups of cells similar to those 
which made up the internal nuclear layer 
were present. There was no separation 
into internal and external nuclear layers. 
There were no rosettes. 

The marked change in the posterior 
part of the eye appeared to represent de- 
fective development of the inner layer of 
the secondary optic vesicle with a second- 
ary proliferation of neuroglial tissue. 
Velhagen reported a somewhat similar 
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case, but with less extensive neuroglial 
proliferation. The lack of a lens repre- 
sented defective development of the sup. 
face ectoderm. The frequency with which 
cataract is associated with microphthal- 
mus indicates that defective development 
of the associated ectoderm must be com. 
mon, 

Discussion, Dr. James Shipman said 
he would like to express his gratitude to 
Dr. Fry for bringing this case to his 
attention. Clinically, the child presented 
a typical picture of a microphthalmic eye 
which was somewhat irritable. It was re- 
moved for cosmetic reasons, and a gold 
ball was inserted in Tenon’s capsule, a 
Frost-Lang gold-ball implant. The idea 
was to help the development of the orbital 
socket, as the child grew older. So far, the 
gold ball has stayed in place, and it is 
hoped that the operation has not been done 
in vain from this point of view. Dr. Ship- 
man was surprised at the size of the cor- 
nea. It looked larger than it did grossly. 
The pathological findings as demonstrated 
were totally unknown to him and were 
not suspected. It is a revelation to see 
what is sometimes found in an eye. 

Dr. Perce De Long said that anomalies 
of this type result from the faulty devel- 
opment of the primary optic vesicle, They 
may be divided into two groups, anoph- 
thalmus and microphthalmus. In_ the 
group known as anophthalmus the pri- 
mary optic vesicle has not developed out 
of the cerebral vesicle. There is also in 
this group misdirected or faulty develop- 
ment of the primary optic vesicle, which 
leads to the development of cyclopia, and 
sometimes to the development of dipros- 
opia, or two facedness. Anophthalmus can 
be distinguished from microphthalmus by 
the fact that in anophthalmus there are 
never any neurologic or nervous ele- 
ments. Microphthalmus is distinctive as 
a small eye or a mal-development in which 
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neurologic elements are present. Now, 
in these two, as Dr. Fry has shown, there 
are two types again: the type in which the 
ectodermal layer has not been pushed 
back, in which we get the microphthalmus 
known as the cystic type. When the ecto- 
dermal layers are involuted, and thus be- 
come adjacent to the pigment layer of 
the choroid or the retina, they belong to 
the second group, in which this case be- 
longs, for here it will be noted there is a 
sort of false retinal detachment which 
extends forward to the iris. The so-called 
glial tissue is the result of some insult. 
The surprising part of this section is the 
fact that usually in this type of deformity 
there are associated colobomas of the iris, 
lens, and choroid (as Dr. Fry said) but 
none were present in this specimen. 

Dr. Francis Heed Adler asked how 
often the condition occurred. He thought 
there was something in Dr. Fry’s mind 
of the possibility that this tumor had 
something to do with a retinal blastoma. 
He was looking for rosettes of Wein- 
steimer and they were not found. He 
asked whether it might be a glial place- 
ment, a real tumor, or a retinal blastoma. 

Dr. W. E. Fry replied that he did not 
believe that this represented any real tu- 
mor formation. Neuroglial hypertrophy 
in nervous tissue corresponded to fibrous- 
tissue hypertrophy elsewhere, just as a 
keloid or a fibroma might be considered a 
tumor. He did not believe that it was a 
malignant growth. It was not a neuro- 
blastoma since the neuro-epithelial char- 
acteristics were absent. 


SURGICAL TREATMENT OF NEUROFIBROMA- 
TOSIS (PLEXIFORM NEUROFIBROMATA ) 


Dr. EpmMunp B. SpaetH presented a 
paper on this subject in which he stated 
that plexiform neurofibromatosis, a sub- 
division of those cases grouped with von 
Recklinghausen’s disease and neuromata, 
is surgically a neurofibroma of the ter- 


minal fan of the superficial nerve. He 
presented 11 such cases to illustrate the 
various defects which need correction, 
and described the surgical procedures 
necessary to achieve this. 

Discussion. Dr. Isaac Tassman ex- 
pressed his thanks to Dr. Spaeth for his 
very fine presentation and inquired what 
was the period of time in which he col- 
lected this unusually large number of 
cases of neurofibromatosis. He thought 
that it was a rather rare condition, and 
since one patient did show a pigmentation 
around the region of the knee joints, he 
asked whether Dr. Spaeth had determined 
in any other cases if tumor formations 
were present in any other part of the 
body. He also asked whether the eye 
grounds were examined and whether a 
report of the findings in the good eyes 
had been made. 

Dr. Edmund B. Spaeth in closing said 
that all these cases were typical of plexi- 
form neurofibromata, and showed no 
other tumor formations anywhere, but 
perhaps 50 percent of them showed cafe- 
au-lait spots. In all instances the opposite 
eye was normal, The collection of these 
cases extended over a period of 20 years. 

Warren S. Reese, 
Clerk. 


SAINT LOUIS OPHTHALMIC 
SOCIETY 


October 25, 1940 
Dr. J. F. Harpesty, president 


EXPERIMENTAL AND CLINICAL USE OF 
CHOLINE IN RELATION TO VASCULAR 


DISEASE 
Dr. WeENDELL L, GrirFitH and Dr. 
G. O. Broun presented a paper on the 


above subject. 
Discussion. Dr. W. H. Luedde said that 


none of the cases reported had been un- 
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der observation more than six or eight 
months. He suggested the improvement 
shown might be only temporary. He sug- 
gested also that the real value of the drug 
would be proved only by more widespread 
usage and the study of further reports. 


ABDUCTION AND ADDUCTION RATIO AND 
ITS RELATION TO REFRACTION 


Dr. M. L. GREEN presented the above 
communication. 

Discussion. Dr. J. F. Hardesty stated 
that he believed most ophthalmologists at 
times saw patients who had an overcor- 
rection or an undercorrection of their re- 
fractive error. He believed one should 
investigate before any criticism was made 
to make sure that the prescriber had a 
reason for ordering the correction for the 
patient. It has been found by some re- 
fractionists to be very efficacious in giving 
the patient relief. He stated that Dr. 
Green has been struck by the fact that 
patients’ adductive and convergent pow- 
ers are weaker at the end of the day than 
in the morning. When he examined appli- 
cants for the air corps in the afternoon 
and found that they did not have enough 
abductive power he had them come back 
in the morning for another examination. 


PROLIFERATING RETINOSIS 


Dr. WiLtiamM H. MEINBERG presented 
two case reports. 

Discussion, Dr. R. E. Mason said that 
the cases of retinitis proliferans that have 
come to his attention were those that fol- 
lowed injuries to the vitreous chamber 
from penetrating foreign bodies. He 
found that patients suffering an injury in 
the vitreous chamber from a foreign body 
or penetrating wound do not get an en- 
dophthalmitis so frequently since the ad- 
vent of foreign-protein therapy, but a 
striking number of patients lose a part or 
all of the vision from a retinitis prolif- 
erans. He has become very cautious in 
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giving a prognosis for a period of 10 days 
to three weeks following the injury, in 
cases in which a hemorrhage has occurred 
in the vitreous chamber. Connective tis. 
sue, proliferation strands, detachments, 
and organized exudates followed by par 
or great loss of vision frequently resylt, 
He wondered how a person could plunge 
a Graefe knife into the vitreous chamber 
with a certain amount of safety while a 
penetrating wound from a foreign body 
frequently induced a retinitis proliferans, 
He suggested that the explanation might 
lie in the production of a low-grade in- 
fection with a foreign body while none 
was introduced with a clean Graefe knife, 
He said he had been particularly embar- 
rassed on making a prognosis on a perma- 
nent loss or partial loss. Frequently, after 
deciding an injured eye had cleared up, 
a strand of connective tissue pulled the 
retina loose, causing a great loss of vision. 
He thought it advisable for a patient who 
had a penetrating wound of the vitreous 
chamber to remain quiet for a period of 
two or three weeks and be treated with 
the same respect as a cataract patient. 
Adolph C. Lange, 
Editor. 


NEW YORK SOCIETY FOR 
CLINICAL OPHTHALMOLOGY 


October 16, 1940 
Dr. Morris Davipson, presiding 
VISUAL REQUIREMENTS FOR ARMY, NAVY, 
AND AVIATION 


Dr. FREDERICK THEODORE read a paper 
on this subject during the instructional 
hour. 


WAR INJURIES INVOLVING PENETRATION 
OF THE EYE AND ORBIT 


Dr. ALLEN GREENWOOD of Boston dis- 
cussed his experiences in France during 
the First World War. He pointed out the 
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importance of ophthalmology in skull 
wounds. Furrow wounds often produced 
brain damage with consequent changes 
in intracranial pressure, as shown by the 
choking of the disc. This required im- 
mediate trephining of the skull. With the 
ophthalmoscope it was often possible to 
distinguish between choking of the disc 
due to increased intracranial pressure and 
optic neuritis due to meningitis. This was 
important in the determination of the im- 
mediate procedure to be adopted at the 
field hospitals. 

Injuries of the eye and orbit from 
shrapnel, if at all extensive, required im- 
mediate enucleation or evisceration to 
prevent sympathetic ophthalmia. The 
wounded man’s wishes were not con- 
sulted. During all his time in France Dr. 
Greenwood saw only one case of sympa- 
thetic ophthalmia. Minute foreign bodies 
in the eye were removed by the anterior 
route. Larger foreign bodies within the 
vitreous were removed through the sclera. 
In the case of exposure to mustard gas, 
if the eyes were washed immediately with 
sodium-bicarbonate solution very little 
damage resulted. Only the eyes that were 
bandaged were hopelessly lost. Such eyes 
should have been left uncovered. 

Bullet wounds gave some strange re- 
sults. Some soldiers were seen in whom 
the bullet went in one temple and out the 
other severing both optic nerves and caus- 
ing little other damage. Bullet wounds 
that struck the occiput produced brain 
softening and bizarre visual fields. 
Wounds of one side of the head often 
produced symptoms referred to the other 
side. Many bullets went through the orbit 
without penetrating or cutting the eye, 
but such was the force of the projectile 
that the tissues of the globe were ruptured 
without penetration. It is unlikely that 
such a profusion of harrowing sights 
will ever be seen again since there is no 
longer such a thing as trench warfare. 


Discussion. Dr. Meyer Wiener stated 
that-he could not agree with the speaker 
about removing foreign bodies, no mat- 
ter how small, by the anterior route. He 
said that he saw both Hirschberg and 
Haab use the giant magnet, and that much 
more damage was done than if the for- 
eign bodies were pulled out through the 
sclera at the point nearest to the foreign 
body. He found that he could do better 
through the posterior route than by bring- 
ing the foreign body around to the front. 

Dr. Mark Schoenberg asked if many 
cases of tetanus were seen in the last war. 

Dr. Arthur Yudkin asked if there were 
any latent effects from the mustard gas. 

Dr. Arthur Greenwood, in concluding, 
stated that many of the small foreign 
bodies were removed anteriorly because 
it saved time and did not require X-ray 
localization so often. He said that he had 
never seen a case of tetanus in the Ameri- 
can army. He did see two cases in the 
British army. He said that 60 percent of 
cultures from wounds showed the Welch 
bacillus. He never saw any injury to the 
optic nerve from mustard gas. Hypopyon 
keratitis was almost never seen. Those 
corneal lesions due to a_ traumatic 
lagophthalmos were cared for by a con- 
junctival flap. 


PERSONAL EXPERIENCES IN EYE SURGERY 
DURING THE WORLD WAR 


Dr. Meyer WIENER of St. Louis said 
that he hoped that the Surgeon-General 
of the U. S. Army would profit by the 
mistakes made in the last war should an- 
other be inevitable. He was assistant to 
Dr. deSchweinitz in the Army School of 
Ophthalmology. Many who had registered 
as ophthalmologists had left a general 
practice and hoped to become oculists 
after a four-weeks’ course. These and 
other political appointees were rapidly 
weeded out. 

After the armistice he was stationed at 
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General Hospital No. 11, at Cape May, 
where much of the plastic repair work 
was done. With the assistance of Dr, Vil- 
ray Blair all patients received long and 
conscientious study before the actual re- 
pair was undertaken. Much of this work 
might have been avoided had there been 
time for better first-aid surgery at the 
front. 

The Esser inlay and Esser outlay were 
of inestimable value in restoring sockets 
and in contractile entropion. One advan- 
tage of the buried graft is that it almost 
always takes in its entirety, and the re- 
sults are obtained more quickly. Where 
there has been much destruction of tissue 
a full-thickness pedicle graft is much bet- 
ter. The work was not limited purely to 
the eye. Often the nasal and the frontal 
regions were included in the operative 
procedures. Catgut was not used for ei- 
ther sutures or ligatures. Silk was found 
to be cleaner and safer, became encapsu- 
lated, and caused no irritation. 

Discussion. Dr. Percy Fridenberg said 
that in wartime there will be ophthalmo- 
logic problems involving both the military 
and civilian population. Gases, concus- 
sions, explosions, and blackouts all bring 
special problems in addition to direct in- 
juries. A man who has lost an arm or a 
leg might still be useful, but a blind sol- 
dier is a total loss from the military 
standpoint. The special knowledge of the 
ophthalmologist is of tremendous impor- 
tance. It stands to reason that in warfare 
where so much depends on the eyes and 
their equipment, many appliances and 
procedures will be invented to bring the 
important visual function to even greater 
degrees of efficiency in the service of our 
armed forces and to civilians also. 


REPAIR OF RECENT LID INJURIES 


Dr. Henry Minsky read a paper on 
this subject and suggested the following 
procedure for repair of complete lacera- 


tions of the lid margin. A double-armeq 
suture is passed in the plane of the gray 
line through both tips of the wound by 
placement of equal quadrant arcs. The 
lips of the marginal tears are then brought 
together into exact approximation by the 
first half of a surgeon’s knot. The lacer- 
ated conjunctiva is repaired by buried 
catgut sutures. The mattress suture of 
the lids is completed by being brought 
through the gray line of the intact oppo- 
site lid to the skin surface and tied over 
a pig. A figure-eight suture is used when 
both lids are involved. : 

Discussion. Dr. Wiener reémphasized 
the importance of the marginal suture, 
He said that he never found it necessary 
to go through a very elaborate procedure 
and that he got good approximation by 
taking a bigger bite than 2 mm. as sug- 
gested. He uses an ordinary half-curve 
needle with Corticelli spool silk. He uses 
A for ligatures, AA for corneal sutures, 
and B for tensile strength. 

Dr. Henry Minsky in closing stressed 
the tying of the sutures snugly but not 
tightly to avoid sloughing from subse- 
quent edema. He also suggested that over- 
correction was important in the vertical 
wounds. Cutting out an elliptical portion 
of skin gives a tip at the margin instead 
of a notch and is preferable, since the 
ultimate result is better. 

Sidney A. Fox, 
Secretary. 


LOS ANGELES SOCIETY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


September 23, 1940 
Dr. Joun L. Lorpan, president 


PHYSICAL REQUIREMENTS FOR NAVAL 
AVIATION 


CoLoneL Harrison, Army Flight Sur- 
geon, was asked to speak. America now 


| 
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has just over one hundred flight surgeons, 
he stated, and with the necessity for more 
pilots the number required to examine the 
vast number of applicants will exceed 
one thousand. 

LIEUTENANT ALLMAN of the United 
States Navy spoke on the physical re- 
quirements for naval flying cadets. He 
said that many pilots trained under the 
Civil Aeronautics Administration were 
not acceptable in the Army or Navy due 
to higher standards of physical require- 


ment. 


REPAIR OF CORNEAL SCAR 


Dr. GeorRGE KiILGoRE (by invitation) 
presented the pathology of corneal scars 
and their medical treatment. He then dis- 
cussed the indications for corneal resec- 
tion: (1) disfigurement of the eye by 
scar; (2) poor vision due to scar; and 
(3) painful corneal scars; that is, from 
recurrent ulcerations. A motion picture 


of the removal of a scar by the author 
was shown. He presented three case re- 
ports, good results having followed in 
each instance. 

Discussion. Dr. George Landegger re- 
ported three cases in which the vision 
was improved following corneal resection. 
X-ray and radium therapy in the post- 
operative care was discussed. 


INTRAOCULAR FOREIGN BODIES 


Dr. JouN OspurNn presented some in- 
teresting case reports drawn from his 
many years of experience with intraocu- 
lar foreign bodies. He compared removal 
of an intraocular foreign body by the an- 
terior route, using the limbal section, with 
removal by the posterior route. The lat- 
ter procedure was preferred in the cases 
in which there was no traumatic cataract. 


Orwyn H. Ellis, 
Recorder. 
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CHANGES IN ASTIGMATISM 


Injury or inflammation of the cornea 
may cause change in the shape of its 
surface, and so change the corneal astig- 
matism. Operative corneal incisions, for 
glaucoma or for cataract extraction, are 
‘expected to make marked changes in 
astigmatism. But aside from such in- 
stances of corneal traumatism, changes 
in corneal curvature are not expected. 
Astigmatism of the crystalline lens was 
first generally recognized by the differ- 
ence it made between the corneal astig- 
matism and the total astigmatism of the 
eye. Apart from injury and disease, the 
cornea generaliy retains its shape from 
early adult age to the end of life. 

The usual history of lens astigmatism 


is quite different. The lens continues to 
grow so long as it remains clear. Priest- 
ley Smith found it averaged one third 
more, in weight and in volume, at 65, 
than it did at 25 years of age. Such 
growth causes the prominence of the 
central part of the iris, and sometimes 
the shallow angle of the anterior chamber 
in advanced age, and has been recognized 
as a cause of glaucoma. But the growth 
of the lens has not been thought of as 
the common cause of change in the total 
astigmatism of the eye. In 1891 de 
Schweinitz, in his paper on “Astigma- 
tism at different ages,” pointed out that 
“astigmatism against the rule” was much 
more common in elderly patients. This 
has been observed by others, and may be 
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accepted as well established. 

Corneal astigmatism in the lower ani- 
mals has been observed by students of 
mammalian eyes. For them it may help 
in recognizing objects that stand up on 
the horizon. But with accurate macular 
vision, a human eye is more efficient 
without such astigmatism. Heredity has 
come to neutralize corneal astigmatism by 
increase of lens astigmatism. The won- 
derful optical accuracy of the eye has 
been reached by a process of evolution. 
The growth of the lens, in a shape to 
effect this, is the probable explanation 
of the change in lens astigmatism. 

Changes in lens astigmatism have a 
very practical importance in the correc- 
tion of errors of refraction. This idea 
has been emphasized recently by seeing 
in one day two cases in which lens 
changes brought back patients for whom 
correcting glasses had been previously 
prescribed, and had been worn, until 
lately, with complete relief. 

Miss R. M., when in school at the age 
of 15 years, had been given: R. +3.25 
D. sph. <= —0.25 D. cyl. ax. 180°; 
L. +3.50 D. sph. <= —0.50 D. cyl. ax. 
170°. ‘These were worn with complete 
relief. At the age of 21 years she was 
working in an office, making constant use 
of her eyes, but with a good light. She 
had developed a severe, constant head- 
ache. Her right eye showed no change in 
refraction, but her left eye now requires 
+425 D. sph. <= —0.75 D. cyl. ax. 
140°. This correction gave prompt relief 
from the headache. 

Miss V. F., at 17, was relieved of head- 
ache by wearing R. and L. —0.50 D. cyl. 
ax. 180°. At 23 she was teaching and 
came for a return of headaches. These 
were relieved by wearing R. —0.75 D. 
sph. <= —0.37 D. cyl. ax. 5°; L. + 
0.37 D. cyl. ax. 87°. A year later she had 
a return of headache, and required for 
full vision and relief no change in the 


right eye, but in the left: —0.25 D. sph. 
=> —0.50 D. cyl. ax. 3°. 

In each of these cases the reéxamina- 
tion and change of one lens gave relief. 
The changes in astigmatism had not made 
any increased demand for accommoda- 
tion. It was simply on account of the 
difficulty of sustained codrdination, when 
one eye required a diminished accommo- 
dation to avoid blurring of vision, that 
the new lens was required. Such changes 
in refraction may not be common, but 
they are easily overlooked. No textbook 
has pointed out the danger of disability 
from decreased need of accommodation 
in one eye. Most accounts of astigma- 
tism imply that, once accurately cor- 
rected, it will not change; and when no 
change has occurred in corneal astig- 
matism, it is too often assumed that the 
total error of refraction remains un- 
changed. 

Edward Jackson, 


WHAT TYPE OF CATARACT 
OPERATION? 


In one of our western states, a form 
issued by the public welfare department 
for use by ophthalmologists recommend- 
ing an operation for the relief or pre- 
vention of blindness (in most cases a 
cataract operation) carries a question as 
to what type of operation is proposed. 

Most surgeons making out these forms 
reply by specifying whether the opera- 
tion contemplated is intracapsular or ex- 
tracapsular extraction. One surgeon, hav- 
ing indicated on the preceding line of the 
form that the condition to be dealt with 
was cataract, gave the type of operation 
proposed as “cataract extraction.” Being 
asked which type of extraction he ex- 
pected to use, he answered that he usually 
made this decision at the time of opera- 
tion, being guided by the condition 
encountered after preparation of the pa- 
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tient; or even, at the last, by the possi- 
bility or impossibility of removing the 
lens in its capsule. 

There can be little question as to the 
brilliancy of the results obtained after 
uncomplicated extraction of the lens 
within its capsule. But some of the worst 
results in cataract surgery follow unsuc- 
cessful attempts to perform the intra- 
capsular operation. The expert operator 
who more or less habitually undertakes 
the intracapsular procedure may be able 
so to control his technique that even after 
rupture of the capsule he can insure a 
fair or good result in most instances. But 
the prospect of failure in such an attempt 
argues against the use of the intracap- 
sular method by those who for various 
reasons are less skillful, or less ade- 
quately prepared to deal with emergen- 
cies. 

“There is,” says Wright, ‘an objec- 
tion to the argument that the occasional 
operator will find the forceps method 
equivalent to a well-planned capsulotomy 
—even if he tears the capsule. To any- 
one who thinks, the fallacy is obvious. 
It is not equivalent, and the occasional 
operator may find himself in the nasty 
position of having both a torn zonule 
and a torn capsule if he sets out with the 
idea that they are equivalent.” 

It may be proper to inquire how gen- 
eral is the practice of calling a cataract 
operation “extracapsular” although it 
began as “intracapsular.” To what extent 
are the statistics of cataract operations 
rendered misleading by such a practice ? 
To give both types of operation their due, 
results good or bad should be attributed 
to the intracapsular method when this has 
been attempted. 

The use of statistics in scientific in- 
vestigation demands complete intellectual 
honesty. Nowhere is this necessity greater 
than in dealing with cataract surgery. 


W. H. Crisp. 
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DORYL IN GLAUCOMA 


The search for more adequate and sat. 
isfactory treatment of glaucoma has only 
in recent years led to the use of drugs 
other than pilocarpine and eserine. One 
of the most promising of the newer drugs 
is doryl. 

Doryl (carbaminoylcholine) is a syn- 
thetic choline ester that acts principally 
by stimulation of the parasympathetic 
nerves. Thus, in the eye the blood ves- 
sels are dilated, the pupil is constricted, 
there is spasm of accommodation, and 
the intraocular tension is lowered. 

In 1933, Velhagen reported that in- 
stillations of an aqueous solution of dory| 
lowered the intraocular tension in cases 
of glaucoma. Shortly thereafter Miloro, 
Fontana, Hynie, and De Sanctis found 
doryl preferable to pilocarpine in the 
treatment of glaucoma simplex, but both 
Wilenkin and Magitot stated that the 
two drugs had approximately the same 
effect. Molitor noted that the effect of 
doryl varied with the mode of adminis- 
tration. Such differences of opinion con- 
tinued, and the drug did not come into 
general use in the treatment of glaucoma. 
Recently, however, Swan found that 
aqueous solutions of doryl are poorly 
absorbed through the cornea, and this 
may account for the variance of opinion 
regarding its action. Swan believes that 
if the drug is combined with a surface- 
tension-reducing agent such as zephiran, 
absorption is good and its action is de- 
pendable. Doryl in a concentration of 1.5 
percent in a 1:3,500 zephiran solution 
has been found by Swan to be more effi- 
cacious in the reduction of elevated in- 
traocular tension in cases of glaucoma 
simplex than is pilocarpine. As with other 
drugs the tension is not controlled in all 
patients, but usually doryl acts to reduce 
the intraocular pressure to a lower level 
than does pilocarpine or eserine. Doryl 
is used in the same manner and of course 
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has the disadvantage of any home treat- 
ment; namely, dependency on the patient 
to use it regularly and in the proper man- 
ner. Some patients experience pain and 
headache during the first two or three 
days of treatment, but this is usually 
negligible and soon disappears. The drug 
is expensive at present; however, the 
price may be reduced if the drug comes 
into general use. At present doryl seems 
to be the drug of preference in the ma- 
jority of cases of glaucoma simplex. 

C. S. O’Brien. 


THE 1941 ACADEMY MEETING 


The forty-sixth annual session of the 
American Academy of Ophthalmology, 
and Otolaryngology, held at the Palmer 
House in Chicago, October 19th to 23d, 
has taken its place in history. More than 
2500 members and guests attended. Judg- 
ing from opinions expressed on all sides 
the meeting was thoroughly enjoyed by all. 
As usual every minute of the time was ac- 
counted for, and there are many who 
regret that the number of hours in a day 
is cruelly limited. The sessions have been 
aptly compared to a three-ring circus. 
This comparison is justified by the specta- 
cle of formal papers, instruction hours, 
scientific moving pictures and exhibits, 
fun and feasts, excitement and glamor, all 
crowded into four days and sometimes 
going on all at the same time. Such ac- 
tivities can be profitable only when well 
organized. The Academy’s method of or- 
ganization and management commands 
the admiration and respect of all of its 
members. That they find it profitable is 
attested by the ever-increasing roll of 
membership. 

It is but natural that this year the as- 
sembly should take on a defense coloring 
and an international tinge. The guest of 
honor was Dr. Perry G. Goldsmith of 
Toronto, Canada, and the honor guest, 


Sir Harold Gillies of London, England. 
The president, Frank R. Spencer, pledged 
the Academy, its resources, and member- 
ship to the service of our country. The 
Teachers’ Section held a Defense Pro- 
gram dinner at which Colonel Louis H. 
Bauer, M.C., U.S.A., of Hempstead, 
Long Island, discussed aviation medicine, 
Sir Harold Gillies showed lantern slides 
and movies of plastic surgery in this war, 
Dr. Irvin Abell, past president of the 
A.M.A,. and Codrdinator-Surgeons-Gen- 
eral of the Armed Services, U.S.A., spoke 
on the role of the physician in the national 
defense program. Splendid movies of avi- 
ation training in the Navy and Marines 
concluded an interesting stirring 
evening. 

The scientific aspects of the meeting 
will be discussed at another time. Here 
there is but space to say that the Academy 
program was of better than average cali- 
ber, and the scientific exhibits far su- 
perior to those in the past. The scientific 
motion pictures attracted such large 
crowds that the hall could not accom- 
modate all. The popularity of this fea- 
ture will no doubt lead to better facilities 
in the future. 

The evening of diversion, a forty-niner 
party, swarmed with good nature. One 
looked in vain for dignity and bedside 
manners. The banquet, a feature that 
seems to be growing in popularity too, 
was well attended by the members, who 
had recovered their majesty and poise, 
accompanied by their ladies and guests. 
The president of the University of Colo- 
rado, Robert L. Stearns, gave an address 
on the merits of democracy that quick- 
ened the spirit and refreshed the soul 
fatigued by propaganda. The culture of 
his oratory and thoughts was an inspira- 
tion to the audience. One’s animal spirits 
were simultaneously refreshed by good 
Chicago beef and other Lucullan items. 

Dr. James A. Babbitt, emeritus pro- 
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fessor of clinical otolaryngology at the 
University of Pennsylvania School of 
Medicine, and associate professor of oto- 
laryngology in that university’s graduate 
school of medicine, Philadelphia, was 
named president-elect of the Academy. 
Dr. Babbitt will take office January 1, 
1943. The present president-elect is Dr. 
Ralph I. Lloyd, Brooklyn, who will as- 
sume office on January 1, 1942. 

Vice-presidents elected are Drs. Walter 
Theobald, Chicago; Forrest J. Pinker- 
ton, Honolulu, Hawaii, and Francis E. Le 
Jeune, New Orleans. Dr. Secord H. 
Large, Cleveland, was reélected comp- 
troller and Dr. William P. Wherry, 
Omaha, Nebraska, executive secretary- 
treasurer. 

Derrick Vail. 


BOOK NOTICE 


VISION—A STUDY OF ITS BASIS. 


By S. Howard Bartley, Ph.D. Cloth- 
bound, 337 pages, 78 illustrations, with 
an historical perspective by Dr. Ed- 
win G. Boring of Harvard University. 
New York, D. Van Nostrand Com- 
pany, 1941. Price $3.50. 


This treatment of vision is directed 
towards “a correlation between experi- 
ence and neurophysiology,” and towards 
an explanation of how the visual path- 
way accomplishes this correlation. Dr. 
Boring, in contrasting the present work 
with the psychophysical view of Troland 
and with the psychophysiological meth- 
ods of Hecht and of Graham, comments 
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that Bartley’s approach “properly repre- 
sents a new physiological phase.” Within 
prescribed limitations, the development 
of the subject proceeds along the lines 
of current research in sensory physiology, 
In general, the functioning of the neural 
mechanisms associated with vision is dis- 
cussed from general rather than detailed 
anatomical bases. The scope of the dis- 
cussions is indicated by the following 
sequence of abbreviated chapter titles: 
brightness discrimination, stray light, 
sense-cells, blind spot, flicker, perception 
of movement, adaptation, neural inter- 
action, contour, electroretinogram, optic- 
nerve discharge, and cortical response. 
The presentation of the subject matter 
is more in outline than in detail, with 
the exception of descriptive accounts of 
researches by the author and by some 
other workers in similar fields. In this 
respect, it would appear that the limita- 
tion of material discussed is somewhat 
severe. 

The last chapter separates, with con- 
siderable clarity, what is known and 
what is unknown with respect to certain 
sensory phenomena. A brief summary 
dealing with sense-cell behavior, the 
bipolar and ganglion cells, optic-nerve 
discharge and the response of the optic 
cortex is followed by a short discussion 
of some of the major problems of vision 
in this specific field. This carefully writ- 
ten treatise should be of particular in- 
terest to those engaged in visual research. 

Matthew Luckiesh. 
Frank K. Moss. 


ABSTRACT DEPARTMENT 


Epitep By Dr. WILLIAM H. Crisp 
ASSISTED BY Dr. GEORGE A. FILMER 


Abstracts are classified under the divisions listed below, which broadly correspond to those 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper may 
belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all 
of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


_ General methods of diagnosis 

Therapeutics and operations 

Physiologic optics, refraction, and color 
vision 

Ocular movements 

Conjunctiva 

Cornea and sclera 

Uveal tract, sympathetic disease, and 
aqueous humor 

. Glaucoma and ocular tension 

Crystalline lens 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


1 
GENERAL METHODS OF DIAGNOSIS 


Asarova, H. C. Van Lint’s test in 
metastatic ocular tuberculosis. Viestnik 
Opht., 1941, v. 18, pt. 3, p. 281. 

This test for capillary fragility was 
applied to a series of patients with ocu- 
lar tuberculosis, to determine if the test 
had any value in differentiation be- 
tween a hemorrhagic and an exudative 
process. The conclusion is that the test 
is‘ equally positive in both types of 
pathologic process. Ray K. Daily. 


Evans, J.N., and Singer, E. Fluor- 
escence microscopy applied to ocular 
tissues. Arch. of Ophth., 1941, v. 25, 
June, pp. 1007-1019. 


By utilizing filtered ultraviolet radia- 
tion, various substances that have a 
similar appearance in white light may 
be readily differentiated, owing to their 
characteristic fluorescence. A_ special 
fluorescent staining technique and the 
fluorescence microscope are described. 
The fluorescence of freshly frozen ocu- 


lar tissues was examined in a dark field. 
A strong bluish autofluorescence was 
observed in Descemet’s membrane, the 
lens, and the sclera. The other tissues 
showed fluorescence to a considerably 
lesser degree. Fluorescence could be 
imparted to the nonfluorescent tissues 
and the color of the fluorescent tissues 
could be changed by fluorochroming, 
which is a process similar to histologic 
staining. Fluorochroming consists in 
application of greatly diluted, highly 
fluorescent compounds (dyes as well 
as colorless substances) to the tissues. 
All substances used jor fluorochroming 
in the present investigation were classi- 
fied according to their electrical charge 
because, irrespective of their chemical 
characteristics, similar results were ob- 
tained with all members of the neg- 
atively charged group, and_ the 
positively charged substances always 
showed diffuse staining without any 
cell differentiation. The negatively 
charged substances imparted fluo- 
rescence to the corneal epithelium, to 
the ciliary body, and to the optic 
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nerve. Among these substances, rivanol 
stained the nuclei selectively and thio- 
flavine S stained the entire tissue. 
Small droplets of vitamin A, which has 
a strong greenish-yellow fluorescence, 
could be identified in the retina. In the 
choroid of the cat a strong yellow 
fluorescent substance was seen. The 
fluorescence of this substance was un- 
influenced by exposure to ultraviolet 
rays. The changes found are illustrated 
by photomicrographs, and a schematic 
drawing of the eye is presented show- 
ing the electrical charge of the various 
layers. J. Hewitt Judd. 


Friedman, Benjamin. A method of 
procuring a narrow beam of light for 
ophthalmoscopy. Arch. of Ophth., 1941, 
v. 25, June, pp. 1032. 

A very narrow slit may be obtained 
by gluing two half circles of thin cop- 
per foil over the top of the metal cap 
which is placed over the condensing 
lens of the ophthalmoscope, so that the 
straight edges project over the original 
diaphragm opening. J. Hewitt Judd. 


Lasky, M. A. Simulated blindness. 
Arch. of Ophth., 1941, v. 25, June, pp. 
1038-1049. 


Simulated blindness of one eye can 
be demonstrated objectively and sub- 
jectively. The objective method con- 
sists of close observation of direct and 
consensual pupillary reactions and 
checking of the ocular movements in 
relation to the visual axis. The sub- 
jective methods of detecting simulated 
blindness are numerous and depend on 
the principles of optics and physiology. 
Numerous tests of both methods are 
described in which plano and concave 
mirrors, prisms, screens, visual-acuity 
charts, stereoscopes, diaphragm ap- 
paratus, and polaroid filters are used. 

J. Hewitt Judd. 
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Luckiesh, M., and Moss, F, The 
Luckiesh-Moss test-chart illuminator. 
Amer. Jour. Ophth., 1941, v. 24, Sept. 
pp. 1061-1062. 


2 
THERAPEUTICS AND OPERATIONS 


Beyer, W. The success and reten. 
tion of polyviol implants. Klin. M, ¢ 
Augenh., 1941, v. 106, March, pp. 272. 
279. 


A new artificial material consisting 
of polyvinyl alcohol, water, and Congo 
red (which forms an elastic mass) has 
been used successfully for implants fol- 
lowing enucleation. In a high percent- 
age of the cases the implant was re- 
tained without complications. A few 
cases showed very violent inflamma- 
tion of the conjunctiva and the sur- 
rounding tissues, but after the inflam- 
mation subsided the implants were 
retained. (12 illustrations. ) 

Gertrude S. Hausmann, 


Cecchetto, Ezio. Tioseptal in oph- 
thalmology. Rassegna Ital. d’Ottal,, 
1941, v. 10, Jan.-Feb., pp. 133-141. 

Tioseptal is para-amino-phenyl-sul- 
phamido-pyradine. Its action is poly- 
valent and is especially efficacious 
against pneumococcus, meningococcus, 
and gonococcus. The author uses the 
drug for a week preceding ocular opera- 
tions and finds it especially valuable 
where the conjunctiva is not healthy. 
It is also effective in ocular wounds, 
trachoma, abscesses, and dacryocystitis. 

Eugene M. Blake. 


Chetverikov, V. I. Streptocide in ocu- 
lar infections. Viestnik Opht., 1941, v. 
18, pt. 2, p. 174. 


A review of the literature and a re- 
port of the author’s own clinical ex- 
perience with the drugs of the sulfanila- 
mide group used internally and locally. 
The conclusions are that solutions and 
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ointments are indicated locally in dis- 
eases of the conjunctiva and the lids. 
In corneal ulcers the powder should 
be used locally and the drug taken in- 
ternally. The drug was found most ef- 
fective in phlegmons of the lacrimal 


asc. Ray K. Daily. 


Fontana, L. Bee venom in ophthal- 
mology. Rassegna Ital. d’Ottal., 1941, 
v. 10, Jan.-Feb., pp. 116-131. 

The use of bee venom in general dis- 
eases, especially rheumatic, is dis- 
cussed, and the chemistry, so far as 
is known, is reviewed. The author used 
the venom in two different forms, one 
called “Trocoid,” and another called 
“Forapin,” the latter containing a snake 
venom in addition to the bee venom. 
Sixty-eight patients with various path- 
ologic eye conditions were treated. 
Marked relief from pain was generally 
noted, and more rapid healing of cor- 
neal ulcers was observed. 


Eugene M. Blake. 


Foss, Bjorn. Is a K-avitaminosis 
present in cases of postoperative intra- 
ocular hemorrhage? Acta Ophth., 1941, 
v. 19, pt. 1, p. 15. 

Hematologic studies answer this 
question in the negative, except for 
sprue cataract in which prothrombin in 
the blood is reduced; in such cases in- 
jections of vitamin K should precede 
surgery. Ray K. Daily. 


Goldsmith, J. A combination curet 
and suction spoon for evisceration of 
the eyeball. Arch. of Ophth., 1941, v. 
25, June, pp. 1032-1033. 

To expedite the removal of the con- 
tents of the eye, the evisceration curet 
is attached to a brass tube which acts 
as its handle and to which rubber 
tubing connected with the suction ap- 


paratus may be attached. 
J. Hewitt Judd. 


Jendralski, Felix. Results of forming 
a plastic socket after removal of the 
eyeball. Klin. M. f. Augenh., 1941, v. 
106, March, pp. 279-283. 

In 13 patients aged 1 to 46 years 
implants of polyviol were used follow- 
ing enucleation, In 12 of these cases the 
implant was retained without compli- 
cations. (2 illustrations. ) 

Gertrude S. Hausmann. 


Loewenstein, Arnold. Argyrosis of 
conjunctiva, cornea, and tear sac. Brit. 
Jour. Ophth., 1941, v. 25, Aug., pp. 
360-369. (See Section 16, Injuries.) 


Lorenz, Roland. The use of sulpho- 
namides in diseases of the eye. Klin. 
M. f. Augenh., 1941, v, 106, March, pp. 
302-306. 


In cases of acute and recurrent iritis, 
especially of gonorrheal origin, no cer- 
tain results could be obtained from 
treatment with the sulphonamides. In 
gonorrheal ophthalmia the use of the 
sulphonamides was successful. In cases 
of trachoma a prolonged treatment of 
20 to 30 days with albucid gave very 
good results. 

Gertrude S. Hausmann. 


Scheie, H. G., and Souders, B. F. 
Penetration of sulfanilamide and its. 
derivatives into aqueous humor of eye. 
Arch. of Ophth., 1941, v. 25, June, pp. 
1025-1031. 

The absorption of sulfanilamide and 
three derivatives, and their penetration 
into the aqueous humor of the eye 
were studied in cats. Sulfanilamide and 
sulfapyridine readily penetrated into 
the aqueous humor. Sulfathiazole at- 
tained very small concentrations in the 
aqueous humor, as compared with its 
concentrations in the blood. Therefore, 
the use of sulfathiazole in the treat- 
ment of intraocular infections seems 
contraindicated. The ineffectiveness of 
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sulfathiazole against intraocular infec- 
tion was observed in three cases: one 
of ring abscess of the cornea, another 
of penetrating wound of the cornea, 
and a third of postoperative cataract 
infection. A new sulfanilamide deriva- 
tive, sulfadiazine, was found to diffuse 
into the aqueous humor in concentra- 
tions comparable to those observed 
with sulfanilamide and sulfapyridine. 
J. Hewitt Judd. 


Youfa, H. Z. Experimental investiga- 
tions of consensual ocular desensitiza- 
tion to tuberculin. Viestnik Opht., 
1941, v. 18, pt. 1, p. 25. 


The objective of this laboratory in- 
vestigation was to determine the reac- 
tion of the untreated eye to desensitiz- 
ing treatment of the fellow eye. The 
report shows that both eyes are af- 
fected by desensitizing treatment of 
one eye. This bilateral reaction, Youfa 
believes, is not a part of a general proc- 
ess in which the entire organism par- 
ticipates, but a selective desensitiza- 
tion of paired organs. On the basis of 
these experimental results, he envisages 
the clinical instillation of tuberculin 
into the healthy eye with the object 
of influencing the diseased eye, and at 
the same time avoiding a provocation 
of the inflammatory process. 

Ray K. Daily. 


Zamkovskii, I. G. Oxygen therapy of 
the eyes. Viestnik Opht., 1941, v. 18, 
pt. 1, p. 71. 

The author reports good results with 
subconjunctival and retrobulbar injec- 
tions of oxygen, in various diseases of 
the eye. Ray K. Daily. 


3 


PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 


Crozier, W. J., and Wolf, E. Theory 
and measurement of visual mecha- 


nisms. 4. Critical intensities for visyaj 
flicker, monocular and binocular. Jour, 
Gen. Physiology, 1941, v. 24, March 20 
p. 505. 


A quite complete and technical re. 
port of the comparison of monocular 
and binocular critical flash intensities 
for recognition of flicker. 


Robert O. Sherwood. 


Eggers, Harry. Two new visual-test 
charts. Arch. of Ophth., 1941, v. 26, 
July, pp. 71-78. 

The author discusses the theoretic 
basis for visual-test charts and astig- 
matic fans and dials. He describes two 
charts in which all letters, ordinarily 
curved or slightly curved, are drawn 
with straight lines. To these are added 
broken circles with double breaks and 
two astigmatic fan dials. A chart of 
smaller astigmatic dials consists of six 
variously placed figures, each with two 
pairs of lines at right angles to each 
other. The lines subtend a one-minute 
angle at 40 feet. The patient selects 
the pair of lines that is darkest and 
most clearly defined and then decides 
when cylinders inserted into the trial 
frame equalize the two pairs of lines 
in blackness and in definition. 

J. Hewitt Judd. 


Fieandt, Olof. A case of transitory 
myopia, following radium irradiation. 
Acta Ophth., 1941, v. 19, pt. 1, p. 11. 
(See Section 16, Injuries.) 


Harman, N. B. Testing night vision. 
Brit. Med. Jour., 1941, April 26, p. 636. 

The author discusses the method of 
testing night vision devised by Wright 
and based on the detection of test let- 
ters illuminated by a radioactive sub- 
stance. Harman disagrees with the 
method, largely because of the difficul- 
ties in standardization. He describes a 


le 
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test based on the ability of the subject 
to correctly count white discs half an 
inch in diameter on a black back- 
ground. The test card is illuminated by 
4 standard candle placed in a box five 
meters from the test object. In this 
way a standard illumination of 1/269 
foot-candle is obtained. The subject 
is first tested at five meters and then 
is allowed to approach the test objects 
until he can accurately count them. 
John C. Long. 


Jancke, G. The origin of myopia. 
Klin. M. f. Augenh., 1941, v. 106, 
March, pp. 264-272. 


This report of new examinations of 
identical twins confirms the heredity 
theory of myopia. The author’s com- 
parison of a series of identical twins 
with other twins in similar occupations 
indicates the influence of heredity and 
proves that close work does not in- 
crease the myopia. (2 tables.) 

Gertrude S. Hausmann. 


Mihalyhegyi, G. On the curvatures 
of the eyeball and making casts of the 
living globe. Ophthalmologica, 1941, v. 
101, May, p. 290. (See Section 6, Cornea 
and sclera.) 


Preston, F. E. Distance object test 
for children. Brit. Jour. Ophth., 1941, 
v. 25, Aug., pp. 357-360. 

Few children’s charts conform with 
accuracy to the Snellen principle. The 
author has therefore experimented in 
order to achieve a higher degree of 
accuracy. The resultant chart consists 
of 32 objects, those being discarded 
which are not easily interpreted by the 


greatest number of children. (Figures.) 
D. F. Harbridge. 


Rauh, Walter. The color field in ex- 
perimental night blindness. Graefe’s 


Arch., 1940, v. 141, pts. 4 and 5, pp. 
545-548. 


A narrowing of the color field for 
yellow was found in ten men who had 
been on a vitamin-A-free diet for about 
six months. The degree of narrowing 
paralleled the degree of night blind- 
ness, and when most severe lay within 
or crossed the border of the field for 
green. Frances C. Cogan. 


4 
OCULAR MOVEMENTS 


Cordes, F. C. The San Francisco 
orthoptic laboratory. Amer. Jour. 
Ophth., 1941, v. 24, Sept., pp. 1057- 
1060. 


Cushman, B., and Burri, C. Converg- 
ence insufficiency. Amer. Jour. Ophth., 
1941, v. 24, Sept., pp. 1044-1052. 


Feldman, J. B. Clinical observations 
on the treatment of squint. Arch. of 
Ophth., 1941, v. 26, July, pp. 38-56. 

This report is based on the study of 
56 private and 72 dispensary patients. 
Each group received orthoptic treat- 
ment by a trained technician under the 
author’s supervision. There were 50 pa- 
tients with alternating squint (4 with. 
alternating divergent squint) and 6 
with unilateral squint. The dispensary 
group consisted of 36 patients with al- 
ternating squint (3 with alternating 
divergent squint) and 34 with unilat- 
eral squint. The results are recorded 
under two separate headings, and the 
variations in the findings as to the 
anomalies in these two groups possibly 
explain how it happens that two ob- 
servers arrive at somewhat different 
conclusions for the same entity. It was 
found that two or three lessons a week 
at the clinic gave more favorable re- 
sults than single weekly lessons given 
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to private patients. The predisposing 
factors and the phenomena usually 
thought to accompany squint are dis- 
cussed, requirements preliminary to 
orthoptic treatment are outlined, and 
the superiority of atropine to homat- 
ropine for mydriasis is shown. The 
obstacles to orthoptic training are 
noted with their incidence in the groups 
examined and the percentage of pa- 
tients finally cured of each particular 
anomaly. Perimetric studies of ambly- 
opia, alone or combined with squint, 
are given for a few cases in which 
uniocular fixation was used. A chart 
used in addition to the detailed history 
is shown by which the ophthalmologist 
can quickly note the cosmetic effect 
of the treatment. Based on the report 
of the findings in six children with 
stubborn squint examined by the neu- 
ropsychologic department, the author 
believes that in a case of squint, par- 
ticularly of the alternating type, it is 
advisable to make a complete psycho- 
logic examination before attempting 
orthoptic treatment. This might obvi- 
ate spending two or three years treat- 
ing a condition in which one could ob- 
tain the same cosmetic result in much 
less time by surgical intervention. 
Orthoptic treatment is of value in that 
it often overcomes an obstacle not 
remedied by surgical means. It supple- 
ments normal physiologic function 
with cosmetic cure when possible. 


J. Hewitt Judd. 


Filippi-Gabardi, Eugenio. Disturb- 
ances of the extrinsic ocular motility in 
patients affected by hyperthyroidism. 
Riv. Oto-Neuro-Oft., 1940, v. 17, Nov.- 
Dec., pp. 564-573. 

A woman of 31 years with severe 
general asthenic tremor of the limbs 
and slight enlargement of the thyroid 
showed a slight internal deviation of 
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both eyes apparently due to an ab. 
normal contraction of the internal rec 
muscles. Convergence was accom. 
plished normally, but the eyes had a 
tendency to go back to the position of 
rest. Diplopia test with the red glass 
showed an irregular homonymous 4j- 
plopia in every direction of the gaze, 
which could not be corrected by prisms. 
The writer considers such an oculo- 
motor dysfunction to be an expression 
of tonogenic disturbance induced not 
by a paralytic phenomenon but by thy- 
roid toxicosis or disturbance of the 
vegetative tonic innervation. (Bibliog- 
raphy.) M. Lombardo, 


Grimm, R. Discussion of the treat- 
ment of strabismus. Klin. M. f. Au- 
genh., 1941, v. 106, March, pp. 306- 
314. 

Grimm discusses the different theo- 
ries as to the origin of strabismus. 
Hyperphorias of more than 2° and eso- 
phorias of more than 6° cause faulty 
position of the eyeball. In rare cases 
operated upon before the tenth year it 
is possible not only to straighten the 
eyes but to get perfect fusion. How- 
ever, if the fusion is not good the op- 
erative result is much worse than in 
cases operated upon at more advanced 
ages. Gertrude S. Hausmann. 


Herzau, Werner. Remarks on Mees- 
mann’s contributions to the operative 
treatment of vertical strabismus. Klin. 
M. f. Augenh., 1941, v. 106, Feb., p. 
2? 


Reference is made to a publication in 
which Meesmann recommended myec- 
tomy of the inferior oblique muscle 
for such cases. (Amer. Jour. Ophth., 
1941, v. 24, p. 463.) 

Gertrude S. Hausmann. 


Hitz, J. B. The management of stra- 
bismus at the Milwaukee Children’s 
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Hospital. Amer. Jour. Ophth., 1941, v. 
24. Sept., pp. 1019-1022. 


Knauber, Edna. What can be ex- 

ted of orthoptic training? Amer. 
Jour. Ophth., 1941, v.24, Sept., pp. 
1022-1024. 


Lordan, J. P. Orthoptic training— 
indications for and results. Trans. Pa- 
cific Coast Oto-Ophth. Soc., 1940, v. 
25, pp. 60-74. 

The author comments on the forma- 
tion of the American Orthoptic Council 
in 1938. The value of orthoptic training 
is stressed and the question of which 
patients are suitable for such training is 
discussed. Most patients receiving or- 
thoptic training are strabismic. Occlu- 
sion of the master eye is practised 
until vision no longer improves in the 
poorer eye or until 20/50 is obtained. 
After all possible improvement in vi- 
sion is attained, unstraightened eyes 
are operated upon and the operation is 
followed by more orthoptic training. 
The author’s excellent results with sur- 
gery combined with orthoptics are 
noted. Orthoptics are considered more 
necessary in monocular convergent 
squint than in monocular divergent or 
alternating convergent squint. 

Lawrence G, Dunlap. 


Maxwell, J. T. Muscle-balance de- 
terminations at the reading distance. 
Arch. of Ophth., 1941, v. 26, July, pp. 
98-101. 


As a basis for constructive criticism 
of some methods employed in deter- 
mining ocular efficiency at the reading 
distance, the author reviews physio- 
logic laws involved in ocular converg- 
ence. He discusses the relation of ac- 
commodation to convergence, exo- 


phoria in near vision, accommodative 


and proximal convergence, and the near 


point of convergence. 
J. Hewitt Judd. 


Paneva, V. A., and Medvedev, H. I. 
The dynamics of occupational nystag- 
mus. Viestnik Opht., 1941, v. 18. pt. 2, 
p. 189. 

As a result of this study, made at the 
Institute of Hygiene and Work, the 
authors question the validity of the ac- 
cepted view that the development of 
miners’ nystagmus calls for a trans- 
fer of the worker to surface labor. The 
material studied shows that miners 
with compensated nystagmus may re- 
main at their jobs and those with mild 
forms without disagreeable subjective 
symptoms may remain in the mines 
doing lighter work, without danger to 
their vision. Ray K. Daily. 


Sverdlick, José. Etiopathogenesis, 
orthoptic training, and re-education of 
functional strabismus. Arch. de Oft. de 
Buenos Aires, 1939, v. 14, Nov., p. 955. 


The muscular, neurologic, Donders, 
and Worth theories are discussed in 
detail. The importance of the problem 
of strabismus in children is stressed. 
The author describes the method of 
treatment carried out in the ophthal-. 
mologic clinic at the Rawson Hospital. 

Pre-orthoptic treatment comprises 
the early correction of refractive error 
and the treatment of amblyopia and 
suppression, thus paving the way for 
the visual re-education of the patient. 
The most effective treatment of ambly- 
opia is occlusion of the fixing eye. Gen- 
eral treatment must not be neglected; 
and removal of all foci of infection and 
administration of calcium and vitamins 
must be undertaken whenever indi- 
cated. Deviations greater than 25 de- 
grees call for operative measures. 
Orthoptic training is used preopera- 
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tively or postoperatively according to 
the age of the patient and the status 
of the binocular vision. The necessity 
for close codperation between ophthal- 
mologist, patient, and family is empha- 
sized. Plinio Montalvan. 


5 
CONJUNCTIVA 


Barsoum, Fahim. Bilharzial granu- 
loma of bulbar conjunctiva. Giza Mem. 
Ophth. Lab., 1938, 13th rept., p. 50. 

A mass of granulation tissue under 
the bulbar conjunctiva showed the 


presence of bilharzial ova. 
Edna M. Reynolds. 


Blumenfeld, H. A. Tuberculosis of 
the conjunctiva. Viestnik Opht., 1941, 
v. 18, pt. 2, p. 203. 

A review of the literature with a 
report of three cases, two of primary 
tuberculosis, and one of metastatic in- 


volvement in pulmonary tuberculosis. 
Ray K. Daily. 


Dering, S. A. The effect of tuberculin 
allergy on the development and course 
of the trachomatous process. Viestnik 
Opht., 1941, v. 18, pt. 2, p. 167. 

A review of the literature, and a 
report on the Pirquet reaction in 54 
trachoma patients. The records show 
a positive reaction of various degrees in 
‘69.26 percent. Most of the cases of 
severe pannus were found in the tu- 
berculin-positive group. Treatment 
with tuberculin reacted favorably on 
the pannus. The author concludes that 
allergy is a factor in the appearance of 
severe pannus, that allergy is caused by 
tuberculous infection, and that there is 
an antagonism between pulmonary tu- 
berculosis and severe trachoma. 

Ray K. Daily. 
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Elles, N. B. Rhinosporidium seeber| 
infection in the eye. Arch. of Ophth, 
1941, v. 25, June, pp. 969-99], (See 
Amer. Jour. Ophth., 1941, v. 24, June, 
p. 720.) 


Kamel, Sabri. Leproma of limbus, 


_ Giza Mem. Ophth. Lab., 1938, 13th 


rept., p. 57. 

Two avascular yellowish masses, one 
at the lower right limbus of each eye, 
gradually increased in size over a peri- 
od of three years. There was no con- 
junctival congestion and no ulceration 
or opacity of the cornea. 

Edna M. Reynolds, 


Krasnoyv, M. L. Two clinical case re- 
ports: arachnodactylia and _ bilateral 
dislocation of the lens; and conjunc- 
tival cyst after enucleation. Viestnik 
Opht., 1941, v. 18, pt. 2, p. 198. (See 
Section 9, Crystalline lens.) 


Lugossy, Gyula. Up-to-date treat- 
ment of gonorrheal ophthalmia. Klin. 
M. f. Augenh., 1941, v. 106, March, pp. 
295-301. 

Ultraseptyl, a sulphonamide prepa- 
ration, produced no toxic effects. It 
may be combined advantageously with 
foreign-protein therapy. 

Gertrude S. Hausmann. 


Luki¢é, Djordje, J. The treatment of 
gonorrheal conjunctivitis with septo- 
plix given orally. Klin. M. f. Augenh., 
1941, v. 106, Feb., pp. 198-208. 

Septoplix, a para-aminophenylsulfa- 
mide, was given in 22 cases of gonor- 
rheal conjunctivitis. The gonococci in 
most of the cases disappeared within 
two days, but the treatment was con- 
tinued for several more days to avoid 
exacerbations, which had occurred in 
two cases where the drug was discon- 
tinued prematurely. No toxic symp- 
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toms (anemia, rashes, or hemoglobi- 
nuria) were observed. (2 tables.) 
Gertrude S. Hausmann. 


McKelvie, A. R., Kirk, R., and 
Holder, H. J. Observations on the 
chemotherapy of trachoma. Amer. Jour. 
Ophth., 1941, v. 24, Sept., pp. 1035- 


1043. 


Metivier, V. M. Bit6t’s spots in 
Trinidad. Amer. Jour. Ophth., 1941, v. 
24, Sept., pp. 1029-1034. 


Neher, E. M. A new method for 
transplanting pterygium. Trans. Pa- 
cific Coast Oto-Ophth. Soc., 1940, 28th 
mtg., p. 152. (See Amer. Jour. Ophth., 
1939, v. 22, Aug., p. 938.) 


Ochapovskaja, H. V. Parinaud’s syn- 
drome and tuberculosis of conjunctiva. 
Viestnik Opht., 1941, v. 18, pt. 3, p. 
278. 

A review of the literature and a re- 
port of two cases. Parinaud’s syndrome 
is the expression of the anatomo- 
physiologic character of the conjunc- 
tiva, and its reaction to an infection 
which tends to invade the blood and 
meet the lymphoglandular barrier. It 
represents a macroscopic syndrome, of 
varied microscopic appearance, and 
of varied etiology. Ray K. Daily. 


Ochi, S. Etiologic investigation of 
trachoma. Ophthalmologica, 1941, v. 
101, May, p. 272; and June, p. 355. 

For a long time the author has used 
serial passage of virus through rabbits’ 
testes for his studies on the etiology of 
trachoma. Specific cell inclusion al- 
ways appears when the testes react 
properly to inoculation with virus. 


These cell inclusions appear in two dis- 
tinct forms, numbered 1 and 2 by the 
author, but transitional forms are also 


observed. Form 1 develops from typi- 
cal elementary bodies, while form 2 
arises from a spore-like unit described 
by the author. 

F. Herbert Haessler. 


Reis, Carolina. Serologic reactions 
in trachoma. Viestnik Opht., 1941, v. 
18, pt. 3, p. 292. (See Amer. Jour. 
Ophth., 1940, v. 23, Oct., p. 1188.) 


Suarez Gabard, Santiago. The action 
of sulfanilamide derivative 693 (Dage- 
nan) in gonococcic conjunctivitis, Arch. 
de Oft. de Buenos Aires, 1939, v. 14, 
Dec., p. 1037. 


Five cases of gonococcic conjuncti- 
vitis are reported in which sulfanila- 
mide derivative 693 (Dagenan) was 
used. An average dose of 6 to 7 centi- 
grams per kilogram of body weight was 
used. No intolerance to the drug was 
observed. In order to evaluate the 
therapeutic efficacy of this substance, 
no local treatment was used. The au- 
thor arrives at the following conclu- 
sions: The bactericidal action of Dage- 
nan is so effective that it can be used 
alone in the treatment of gonococcic 
conjunctivitis in spite of its severity. 
Twenty-four to 48 hours after adminis- 
tration of the drug the clinical picture 
has almost subsided, and the gono-: 
cocci disappear from the conjunc- 
tival discharge between the second 
and sixth days. If the treatment is dis- 
continued before the conjunctiva re- 
turns to normal there may be recur- 
rences in spite of negative bacteriology. 

Plinio Montalvan. 


Tatar, Josef. Experiences with a non- 
irritating colloidal protein silver prepa- 
ration in ophthalmology. Klin. M. f. 
Augenh., 1941, v. 106, Feb., pp. 220- 
224. 

Targesin, a colloidal protein silver 
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preparation, has apparently proven 
effective in treating pneumococcic in- 
fections. Acute conjunctivitis and 
trachoma reacted favorably. The prep- 
aration can be used in drops (3 to 25- 
percent solution), and in the form of 
an ointment. 
Gertrude S. Hausmann. 


Wilson, R. P. Cholesterin degenera- 
tion of cornea and palpebral conjunc- 
tiva. Giza Mem. Ophth. Lab., 1938, 
13th rept., p. 83. (See Section 6, Cornea 
and sclera.) 


Wilson, R. P. Koch-Weeks and 
gonococcal ophthalmias. Giza Mem. 
Ophth. Lab., 1938, 13th rept., p. 103. 

The course of Koch-Weeks conjunc- 
tivitis did not appear to be shortened 
to any definite extent by the adminis- 
tration of sulphonamides. Cases of 
acute gonococcal conjunctivitis re- 
sponded most satisfactorily to treat- 
ment with Dagenan. In most cases 
there was no edema or discharge after 


24 hours treatment. 
Edna M. Reynolds. 


Wilson, R. P. Lipoid degeneration of 
cornea and palpebral conjunctiva. Giza 
Mem. Ophth. Lab., 1928, 13th rept., p. 
81. (See Section 6, Cornea and sclera.) 


Wilson, R. P. Retention cyst of ser- 
ous glands in caruncle. Giza Mem. 
Ophth. Lab., 1938, 13th rept., p. 47. 


A case report. 
Wilson, R. P. Treatment of trachoma 


and the acute ophthalmias with sul- 
fonamide compounds. Giza Mem. 


Ophth. Lab., 1938, 13th rept., p. 98. 


Sulfonamide treatment of palpebral 
trachomatous lesions in fifty children, 
none of whom showed active pannus 
or keratitis, produced only slight gen- 
eral improvement. In 18 cases of young 
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adults suffering from recurrent attacks 
of trachomatous keratitis, excellent re- 
sults were obtained. After two weeks 
treatment corneal infiltrations were re. 
solved and subjective symptoms dis. 
appeared. In the healing of the lids it 
was necessary to continue the treat. 
ment together with local applications 
for a considerable time after the corneal 
lesions had cleared up. 
Edna M. Reynolds, 


6 
CORNEA AND SCLERA 


Biirki, E. Cystine disease in early 
childhood, with particular reference to 
eye findings. Ophthalmologica, 1941, y, 
101, May, p. 257; and June, p. 331. 

By 1937 only seven cases of cystine 
disease had been reported, and in 1940 
two more were added. Among 250 cases 
of renal rickets or renal dwarfism, some 
cystine diseases may have occurred. 
The author reports in utmost detail the 
results of his exhaustive studies of a 
young child with renal dwarfism and 
cystine disease, brought to him because 
the corneas were nebulous. The out- 
standing clinical manifestation was a 
progressive renal insufficiency in a 
seven-year-old boy who was 89.5 cm, 
long instead of the average 116 cm. 

The eyes were free from irritation, 
The conjunctivas were strikingly pale 
and in the exposed portion dotted with 
a fine glistening yellowish punctate 
conglomeration of crystals. A slight 
nebula involving the entire cornea con- 
sisted of similar opacities many of 
which were extremely fine and a few 
somewhat larger. Peripherally they oc- 
cupied the entire thickness of the cor- 
nea, while in the central portion the 
posterior third was relatively free. A 
piece of conjunctiva removed for biopsy 
gave reactions not incompatible with 
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cystine but proof was not unequivocal. 

Autopsy findings confirmed the prob- 
able diagnosis, namely: renal dwarfism 
with cystine diathesis, severe rickets, 
and _osteofibrosis. Particularly the 
epiphyses of the humerus, femur, ribs, 
and vertebrae were involved. There 
was chronic glomerular and interstitial 
nephritis and terminal uremia. The 
spleen was hyperplastic, with maximal 
cystine storage. There was great cystine 
storage in liver, lymph nodes, thymus, 
and gastro-enteric mucosa, and less in 
the testes. 

In the eyes there was great cystine 
storage in the conjunctiva, cornea, 
episclera, and uvea, but only a little in 
the sclera. There was. irregularity of 
the corneal lamellae and lymphoid in- 
filtration about the crystal conglom- 
erates in the uvea, In the retina and 


' optic nerve were found edema, hemor- 


rhage, and areas of degeneration, which 
were ascribed to uremia. 

The pathogenesis is discussed at 
length. It is concluded that the process 


. is inadequately understood, but prob- 


ably results from absent or abnormal 
catabolism or diaminization of cystine. 
The immature organism is likely un- 
able to cope with this flood of abnormal 
metabolites, and the kidney gives way. 
It is pointed out that the eye findings 
are essential to a clinical diagnosis. 
F. Herbert Haessler. 


Cavka, Vladimir. Contribution to 
familial degeneration of the cornea. 
Klin. M. f. Augenh., 1941, v. 106, 
March, pp. 348-352. 


A case of degeneration of the cornea 
is reported, and the different forms of 
degeneration are discussed. 

(2 illustrations.) 

Gertrude S. Hausmann. 


Cogan, D. G. Bullous keratitis. With 
particular reference to the pathology 


of experimental corneal vesiculation. 
Arch. of Ophth., 1941, v. 25, June, pp. 
941-968. 

The results of experimentation on 
cats’ eyes support the theory that cor- 
neal vesicles and bullae develop be- 
cause fluid is actively attracted into 
the epithelium through its anterior 
surface owing to an osmotic tension 
that is greater.in the epithelium than 
in the tears. The histologic changes 
associated with experimental bullous 
keratitis and those observed in the 
clinical condition are basically similar. 
Swelling of the epithelium occurs with 
frequent vacuolation of the nuclei. The 
epithelium is loosened and in places 
separated by vesicles and bullae con- 
taining amorphous debris, probably 
composed of the contents of ruptured 
epithelial cells. This debris is gradu- 
ally replaced by layers of spindle cells 
resembling those of connective tissue. 
Bullous keratitis represents a late stage 
of epithelial edema, and the mecha- 
nism by which tear fluid is attracted 
into the epithelium in bullous keratitis 
probably applies in other types of 
corneal edema as well. Special mention 
is made of the corneal changes oc- 
curring with cocainization and with 
recurrent corneal erosion. Edema of 
the corneal epithelium differs from the 
usual edema elsewhere in the body in 
that it is presumably dependent more 
on direct absorption of the tears than 
upon circulation of the blood. (Photo- 
micrographs.) J. Hewitt Judd. 


Fine, Max. The present status of the 
corneal-transplant operation. Trans. 
Pacific Coast Oto-Ophth. Soc., 1940, v. 
25, pp. 75-95. 

The author discusses the indications, 
techniques, and results of corneal 
transplantation. An interesting table 
accompanying the paper estimates that 
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of 238,000 blind persons in Russia, 
117,000 (45 percent) are blind from 
leukoma and of 117,000 blind persons 
in the United States, 22,000 (19 per- 
cent) are blind from the same cause. It 
is further estimated that about one half 
of these are suitable for optical kerato- 
plasty. The other half are unsuitable 
because of advanced age, secondary 
glaucoma, or retinal, jiveal or optic- 
nerve diseases complicating the corneal 
disease. Corneal transplantation should 
never be done in an individual with 
one sound eye or in a one-eyed person 
whose vision is 1/10 or better, since 
the resultant postoperative visual acu- 
ity in the majority of successful cases 
is only about 1/10. In the successful 
cases the cornea must not be com- 
pletely opaque. The importance of 
small doses of X ray to prevent post- 
operative vascularization and opacifica- 
tion of the transplant is_ stressed. 
Opaque grafts are due to having been 
inserted into opaque leucomas, incar- 
ceration of the iris, infections, corneal 
fistulas, or postoperative glaucoma. 
Lawrence G. Dunlap. 


Friede, R. Central corneal fistula 
cured by keratoplasty after Majewski. 
Klin. M. f. Augenh., 1941, v. 106, 
March, pp. 333-337. 


A fistula at the center of the cornea 
following corneal ulcer was closed by 
keratoplasty, and the ulcer and sur- 
rounding tissue were excised with a 
trephine. The transplant, which was 
taken from an eye enucleated for 
chronic uveitis, did not remain clear, 
and this was attributed to the fact that 
the flap was from an inflamed eye. 

Gertrude S. Hausmann. 


Garkavi, P. A. The anatomo-patho- 
logic basis of permanent corneal opaci- 


ABSTRACTS 


ties. Viestnik Opht., 1941, v. 18, pt, 3 
p. 284. 
A correlation between the biomicro. 
scopic and histologic pictures. They 
show that even in pronounced corneg| 
opacities the entire corneal stroma jg 
not replaced by scar tissue. Extensive 
cicatrization is seen only in staphy- 
lomas which are complicated by inya. 
sion of iris tissue. The opacity of ley. 
comas is caused not by the cicatricial 
tissue aione, but also by the changed 
character of the remaining or regener. 
ated corneal stroma. In most cases of 
parenchymatous keratitis, even with 
poor vision, there is little connective 
tissue and little stroma destruction, 
(Illustrations. ) Ray K. Daily. 


Grawitz, P. B. At what temperature 
is the last trace of life in our tissues 
extinguished? Graefe’s Arch., 1940, y, 
141, pts. 4 and 5, pp. 513-516. 


Pieces of rabbit cornea were heated 
for one minute in dry air at tempera- 
tures of 180, 185, and 190°C. and then 
implanted in a host according to a 
technique previously described. In cor- 
neas heated to 180 and 185° the author 
found some residual cell structure 
which he interpreted as being a mani- 
festation of life. Corneas heated to 190° 
were found to show no reaction. 

Frances C. Cogan. 


Gurvish, B. A. Late results of the 
treatment of trachomatous pannus with 
silver nitrate. Viestnik Opht., 1941, v. 
18, pt. 1, p. 39. 

Eleven brief clinical histories demon- 
strate the effectiveness of the author’s 
therapeutic procedure. It consists of 
very thorough application of 2-percent 
silver nitrate to the conjunctiva and 
cornea. Ray K. Daily. 
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Kuvatov, G. G. The role of the tri- 

eminus in pathogenesis of keratitis. 
Viestnik Opht., 1941, v. 18, pt. 1, p. 4. 

A laboratory study on dogs leads to 
the conclusion that keratitis associated 
with injuries to the oculomotor is the 
result of involvement of the trigeminus. 
The biologic process probably consists 
in an interference with production of 
acetylcholine in the corneal tissue. This 
view is supported by the fact that the 
aqueous of dogs which developed ex- 
perimental keratitis failed to give a 
reaction for acetylcholine. Early symp- 
toms of beginning keratitis are con- 
traction of the pupil and diminished 
corneal sensitivity. Ray K. Daily. 


Mihalyhegyi, G. On the curvatures of 
the eyeball and making casts of the liv- 
ing globe. Ophthalmologica, 1941, v. 
101, May, p. 290. 

In the course of contact-glass work, 
the author observed that scars of the 
cornea deformed not only that struc- 
ture but also the sclera. That there is 
a connection between the curvatures of 
these tissues is also supported by an 
observation of Sanctis, who noted modi- 
fied corneal curvature after diathermal 
coagulation of the sclera for retinal de- 
tachment. The author describes a slight 
modification of Csapody’s tubes for 
making casts of the anterior segment. 

-F,. Herbert Haessler. 


Posti¢é, Svetozor. Keratitis neuro- 
paralytica following electrocoagulation 
of the gasserian ganglion. Graefe’s 
Arch., 1940, v. 141, pts. 4 and 5, pp. 559- 
560. 


The author reports a case of keratitis 
neuroparalytica which appeared 36 
hours after electrocoagulation of the 
gasserian ganglion for trigeminal neu- 
ralgia. Two months later the cornea 


was opaque, ulcerated, and vascular- 
ized. It was treated with some success 
by ultraviolet light, and Vogan’s salve 
in concentrations of 10 to 20 percent. 
Frances C. Cogan. 


Reiser, K. A. Histologic studies of 
herpetic inoculation keratitis in rabbits. 
Part 2. The cause of sensory disturb- 
ance, Graefe’s Arch., 1940, v. 141, pts. 
4 and 5, pp. 339-357. 


Histologic sections of rabbit corneas, 
some inoculated with “vaccine” and 
some with herpes virus, and sections of 
ulcus serpens in man show a leukocytic 
infiltration along the terminal nerve 
filaments. This suggests that the cor- 
neal nerves are anatomically suscept- 
ible to toxic and mechanical damage in 
the early stages of these diseases. 

Herpetic keratitis differs histologi- 
cally from vaccine keratitis and ulcus 
serpens in that there is a diffuse infiltra- 
tion instead of a typical leukocytic ring 
in the cornea. In herpes the infiltration 
is densest at the limbus especially in 
the perineural spaces. There are small 
subepithelial necroses at the limbus and 
swollen lymph vessels near the corneal 
nerves. The author thinks that in her- 
pes keratitis the sensory path from the 
cornea to the brain is blocked at the 
limbus, which would explain why the 
sensory disturbance is greater in pro- 
portion to the size of the lesion than in 
vaccine keratitis or ulcus serpens. 

Frances C. Cogan. 


Rones, Benjamin. Pathologic condi- 
tions of the cornea. 2. The substantia 
propria. Arch. of Ophth., 1941, v. 26, 
July, pp. 108-126. 


The author reviews the anatomy of 
the substantia propria and discusses the 
general pathologic conduct, pigmenta- 
tion, degeneration, wounds and repair, 
inflammation (both purulent and non- 
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purulent) and dystrophies. The histo- 
logic changes in the various conditions 
are shown by photomicrographs. 

J. Hewitt Judd. 


~ Sysi, R. Molluscum contagiosum of 
the cornea. Acta Ophth., 1941, v. 18, pt. 
2. 

This is the first report of such a case. 
A small nodule, with central depres- 
sion, was situated’in the center of the 
left cornea of a three-year-old boy. He 
had lesions on the face and lid border. 
The lid-border growth showed histo- 
logically the typical molluscum con- 
tagiosum picture. The corneal lesion, 
because of its small size, could not be 
diagnosed with certainty, but the few 
cells that were shown in the prepara- 
tion were of the molluscum-contagi- 
osum type. Ray K. Daily. 


Thomas, Maxwell. Recurrent ero- 
sions of the cornea. Southern Med. 
Jour., 1941, v. 34, April, p. 426. 


The author has reviewed the litera- 
ture in very considerable detail in the 
discussion of the etiology, pathology, 
symptomatology, prognosis, and treat- 
ment of this condition. He points out 
that recurrent corneal erosion is not a 
clinical entity but a syndrome. Treat- 
ment is directed toward removing all 
diseased epithelium and preparing the 
surface for the firm restoration of a 
-healthy epithelial covering. Light 
curettage and application of strong 
iodine preparations are of considerable 
value, especially if herpes is a factor. 
Four illustrative cases are described. 

John C. Long. 


Vrolijk, M. Corneoscleral cyst. Acta 
Ophth., 1941, v. 19, pt. 1, p. 44. 

A detailed report of a congenital epi- 
thelial cyst at the limbus of the left eye 
of a ten-year-old child; with a review 
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of the literature relative to the etiolo 
(Illustration. ) Ray K. Daily, 


Walker, J. P. S. A case of blue 
sclerotics. Brit. Jour. Ophth., 1941, y. 
25, Aug., p. 383. 

Blue sclerotics occurred in both eyes 
of a 46-year old woman. There was also 
a history of long-standing deafness jn 
the left ear, and a recent fracture of 
the femur. None of these conditions 
could be traced in other members of 
the family. The sight of the left eye 
was nearly gone. _D. F. Harbridge, 


Wilson, R. P. Cholesterin degenera. 
tion of cornea and palpebral conjunc. 
tiva. Giza Mem. Ophth. Lab., 1938, 13th 
rept., p. 83. 

A segment of yellowish opacity ex- 
tending at a deep level in the cornea 
from the limbus to the pupil showed 
the presence of a large branching vessel 
across the pupil. Along its branches lay 
numerous masses of cholesterin which 
covered the vessels and elevated the 
corneal epithelium. (Illustration in 
color.) Edna M. Reynolds. 


Wilson, R. P. Episcleral abscess, 
Giza Mem. Ophth. Lab., 1938, 13th 
rept., p. 84. 

An inflammatory nodule above the 
limbus at the 12-o0’clock position devel- 
oped into an abscess which opened 
spontaneously. Culture showed a pure 
growth of staphylococcus aureus, The 
nodule healed completely without ec- 
tasia of the sclera or any choroidal 
involvement. Edna M. Reynolds. 


Wilson, R. P. Lipoid degeneration of 
cornea and palpebral conjunctiva. Giza 
Mem. Ophth. Lab., 1938, 13th rept., 
p. 81. 

The tarsal conjunctiva of each eye 
was studded with small yellow dots 
beneath the epithelium and interspaced 
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with dilated capillaries. Both corneas 
presented a similar appearance. The 
overlying epithelium was smooth. 
Paraffin sections showed a diffuse infil- 
tration with mobile histiocytes loaded 


with cholesterol. (4 drawings.) 
Edna M. Reynolds. 


Wong, R. T. Band-shaped opacity of 
the cornea associated with juvenile 
atrophic arthritis. Arch. of Ophth., 
1941, v. 26, July, pp. 21-24. 

Wong reports a case of bilateral 
band-shaped opacity of the cornea asso- 
ciated with chronic arthritis in a 13- 
year-old boy. The combination of the 
degenerative change of the cornea with 
chronic arthritis in children is regarded 
by some authors as a definite syn- 
drome. This type of corneal dystrophy 
occurs in comparatively healthy eyes. 
A disturbance in nutrition with the re- 
sulting diminution of the ability of 
the cornea to withstand external in- 
jurious influences is considered an es- 
sential factor. In the early stages there 
is deposition of amyloid or hyaline 
degeneration. Later there are deposits 
of phosphates and carbonates of lime 
and of small quantities of sulphur and 
silicon. (Photograph.) 

J. Hewitt Judd. 


7 
UVEAL TRACT, SYMPATHETIC DIS- 
EASE, AND AQUEOUS HUMOR 

Ford, F. R., Walsh, F. B., and King, 
A. Clinical observations on the pupil- 
lary phenomena resulting from regen- 
eration of the third nerve, with especial 
reference to the Argyll Robertson pu- 
pil. Bull. Johns Hopkins Hosp., 1941, 
v. 68, April, p. 309. 

Five cases are reported illustrating 
disorders of ocular motility (mass 
movement) following regeneration of 
previously paralyzed third nerves. The 


accepted theory for these disorders is 
that the regenerating nerve fibers be- 
come misdirected. Especial reference is 
made to the occurrence of the Argyll 
Robertson pupillary reaction, which is 
explained on the same basis. 

Robert O. Sherwood. 


Irvine, R., and Irvine, M. B. A study 
of aqueous humor as an aid to under- 
standing inflammatory conditions of 
the eye. Trans. Pacific Coast Oto- 
Ophth. Soc., 1940, v. 25, pp. 135-151. 


The Irvines aspirated the aqueous 
and made various chemical determina- 
tions on 44 cases of intraocular disease, 
including uveitis, glaucoma, and sep- 
arated retina, and on 12 rabbits with ex- 
perimentally produced sclerokeratitis. 
The methods for obtaining and analyz- 
ing the aqueous are discussed. The su- 
gar content of the aqueous varies pri- 
marily with the blood-sugar level. It is 
not affected by the etiology of the 
pathologic process but tends to be low- 
er in cases with acute inflammation. 
The cell response is affected primarily 
by the acuteness and intenseness of the 
inflammation, Synechias vary in degree 
with the coincident increase in protein 
content of the aqueous and the length 
of time it has been increased. 

Lawrence G. Dunlap. 


Krotkov, H. V. Adie’s syndrome. 
Viestnik Opht., 1941, v. 18, pt. 2, p. 207. 

A young woman with negative sero- 
logic findings in the blood and cerebro- 
spinal fluid, developed an inconstant 
mydriasis of the right pupil, with slow 
reactions to light and accommodation. 
She had in addition an inequality in the 
tendon reflexes of the upper arms, en- 
largement of the thyroid, atrophy of the 
right thenar and hypothenar eminences, 
and increased perspiration. (Review of 
the literature.) Ray K. Daily. 
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Lowry, J. T. Iris changes in syphilis. 
Southwest Med., 1941, v. 25, Jan., p. 14. 

The author claims that the iris in 
patients with syphilis presents the fol- 
lowing deviations from the normal: 
(1) The inner zone is set on a deeper 
plane in relation to the outer zone. (2) 
The line of demarcation between the 
two zones is more jagged and is not 
so concentric with the pupillary mar- 
gin. (3) The outer segment is irregu- 
larly pitted by small oval or pear- 
shaped depressions whose long axes are 
perpendicular to the pupillary margin. 
(4) In a moderately large percentage 
of such patients the iris pattern is al- 
most entirely lost. These conditions 
have been found by the author in 85 
percent of all positive cases. In this 
work 376 negative and positive patients 


were examined. 
Ralph W. Danielson. 


Rubino, A. Uveomeningitic syn- 
drome. Ophthalmologica, 1941, v. 101, 
June, p. 321. 

The author describes a typical case 
of Harada’s syndrome, the first one to 
be observed in Italy. He believes that 
the cause is not tuberculosis but a 
virus which is characterized by specific 
uveoneurotropism or uveomeningo- 
tropism. He ascribes to melanotropism 
of the virus the changes in hair and 
skin seen in the disease, and denies an 
endocrine or anaphylactic pathogenesis. 
' (Incidentally, as a writer in “Nature” 
has pointed out, “melanodesmic” is 
more accurate than “melanotropic” and 
is not misleading.) 

F. Herbert Haessier. 


Satanowsky, Paulina. Iridocyclitis 
with hypopyon and glaucoma. Arch. de 
Oft. de Buenos Aires, 1939, v. 14, Dec., 
p. 1024. 


Two cases of iridocyclitis compli- 


ABSTRACTS 


cated with hypopyon and glaucoma are 
reported. A very thorough survey failed 
to determine the etiologic factor, The 
author emphasizes the advantages of 
atropine and adrenalin in the treat. 
ment of these cases as well as iontoph. 
oresis with a weak solution of glay. 
cosan. Plinio Montalvan, 


Suarez Gabard, Santiago. Syphilis 
and tonic pupil. Arch de Oft. de Buenos 
Aires, 1939, v. 14, Dec., p. 1006. 

A unilateral case of tonic pupil js 
reported in a woman of 55 years of 
age. There was anisocoria and the 
tonic pupil was the larger. In the af. 
fected eye the photomotor reflex was 
abolished, and the accommodation-con- 
vergence and Pilz-Westphal reflexes 
were tonic in character. 

Neurologic examination revealed a 
positive Romberg with absence of ten- 
don reflexes. A diagnosis of tabes was 
made from the neurologic standpoint. 
The blood Wassermann was persist- 
ently negative, but the family and past 
history as well as the clinical manifesta- 
tions bore out the diagnosis of latent 
syphilis. Plinio Montalvan. 


8 
GLAUCOMA AND OCULAR TENSION 
Clarke, S. T. Gonioscopic observa- 
tions in cyclodialysis operations. Amer. 
Jour. Ophth., 1941, v. 24, Sept., pp. 
1026-1028. 


Dashevskii, A. I. The significance of 
adaptation studies in the early diag- 
nosis of prodromal glaucoma. Viestnik 
Opht., 1941, v. 18, pt. 3, p. 241. 

The author adds a new test for pro- 
dromal glaucoma—the _ pilocarpine- 
adaptation test. It is based on improved 
light sensitivity of glaucomatous eyes 
following instillation of pilocarpine. 
The adaptation curve is taken with an 


| 

| | 
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artificial pupil, before and after instilla- 
tion of pilocarpine. Better adaptation 
after pilocarpine instillation is diagnos- 
tic of glaucoma. Ray K. Daily. 


Ehrlich, L. H. Bilateral glaucoma 
associated with unilateral nevus flam- 
meus. Arch. of Ophth., 1941, v. 25, 
June, 1002-1006. 

A review of the literature revealed 
96 cases in which nevus flammeus of 
the face had occurred with glaucoma, 
usually of the infantile type. Only one 
previous case was found in which ocu- 
lar involvement was bilateral while the 
nevus was unilateral. The author re- 
ports the case of a lady, aged 24 years, 
in which this occurred. The symptoms 
of the syndrome and the cause and 
treatment of the ocular aspect are 
briefly discussed. J. Hewitt Judd. 


Grigorieva, H. I. Elastotonometric 
investigations in glaucoma. Viestnik 
Opht., 1941, v. 18, pt. 1, p. 64. 

The results of this investigation show 
a difference in the amplitude and level 
of the curves between normal and glau- 
comatous eyes. Pilocarpine changes the 
character of the  elastotonometric 
curve, and four daily instillations are 
more effective than two. In 35 patients 
the elastotonometric findings con- 
formed to the tonometric. In three 
cases the elastotonometric curve was 
pathologic, while the tonometric find- 
ings were normal. There is no correla- 
tion between the amplitude of elasto- 
tonometry and the height of intraocu- 
lar tension. Elastotonometry has to be 
done with care, in order to avoid cor- 
neal erosions. Ray K. Daily. 


Henderson, Thomas. The mechanism 
of the intraocular pressure in mam- 
malia. Brit. Jour. Ophth., 1941, v. 25, 
Aug., pp. 349-356. 
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Henderson maintains that the sim- 
plest method of determining intraocular 
pressure is ophthalmoscopic examina- 
tion. Experimental intraocular pres- 
sure, problems arising from the alleged 
high physiologic level of intraocular 
pressure, physiologic equilibrium be- 
tween intraocular and _ intracranial 
pressures, and intraocular tension are 
the topical divisions under which the 
subject is discussed. Four deductions 
are made: (1) Clinical and physiologic 
problems cease to exist with the re- 
alization that the same mechanism and 
the same level of pressure obtain in 
the eye as in the brain; (2) Reaction 
of the central retinal vein at the disc 
to the least touch on the lid is the key 
to the understanding of the mechanism 
under discussion; (3) As in the brain, 
intraocular pressure is not dependent 
on volume but carries on and fluctuates 
with venous exit pressure; (4) The 
intraocular and the intracranial pres- 
sures are governed by the general cir- 
culatory pressure on the venous side. 
(Figures, references.) 

D. F. Harbridge. 


Hruby, K. The mechanism of eserine 
and pilocarpine. Graefe’s Arch., 1940, 
v. 141, pts. 4 and 5, pp. 517-537. 


Four conditions which may explain 
the lowering of intraocular pressure by 
miotics are discussed in detail: (1) the 
increase of iris surface; (2) the freeing 
of the angle; (3) alteration of the blood 
volume by effect on the vessels; (4) 
contraction of the ciliary muscle. The 
author found in his 281 cases of pri- 
mary glaucoma that persons with hypo- 
active ciliary muscles (myopes) were 
affected earliest, while those with hy- 
peractive ciliary muscles (hyperopes) 
were affected latest, and emmetropes 
were intermediate. The decreased ac- 
tivity of the ciliary muscle with age as 
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indicated by the decreased accommoda- 
tive amplitude was considered to be the 
precipitating factor in producing pri- 
mary glaucoma. The pressure-reducing 
effect of eserine and pilocarpine was 
therefore inferred to be due to their 
action on the ciliary muscle. As evi- 
dence the author points out that hyper- 
opes reacted better than myopes to these 
drugs. Frances C. Cogan. 


Irvine, Rodman. Exfoliation of the 
lens capsule (glaucoma capsulare). 
Arch. of Ophth., 1941, v. 25, June, pp. 
992-1001. (See Section 9, Crystalline 
lens.) 


Satanowsky, Pauline. Iridocyclitis 
with hypopyon and glaucoma. Arch. de 
Oft. de Buenos Aires, 1939, v. 14, Dec., 
p. 1024. (See Section 7, Uveal tract, 
sympathetic disease, and aqueous hu- 
mor.) 


Kalkutina, M. L. The effect of pilo- 
carpine on light sensitivity of the glau- 
comatous eye. Viestnik Opht., 1941, v. 
18, pt. 3, p. 250. 

The instillation of pilocarpine in a 
glaucomatous eye produces improve- 
ment in light sensitivity, which is fol- 
lowed by a second phase during which 
light sensitivity falls again. By proper- 
ly spaced instillations of pilocarpine the 
secondary phase can be eliminated, and 
the eye maintained in its optimum func- 
tional state, which probably corre- 
sponds to its optimum physiologic 
state. The pilocarpine adaptation test 
can thus be used clinically to determine 
therapeutic effectiveness. 

Ray K. Daily. 


Kaminskaja-Pavlova, Z. H. Biomi- 
croscopy of the anterior ocular segment 
in glaucoma, and the choice of surgical 
procedure. Viestnik Opht., 1940, v. 18, 
pt. 2, p. 123. 
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. ple glaucoma the anterior chamber was 


One hundred eyes of sixty patient 
were subjected to biomicroscopy, with 
the objective of determining if biom;. 
croscopic findings could be correlate 
to surgical procedures. In 36 cases there 
was decided dilatation of the anterior 
ciliary veins. Of 54 eyes with chronic 
inflammatory glaucoma, in 22 the ap. 
terior chamber was shallow, and in 32 
it was of normal depth or deeper, Of 17 
cases of acute glaucoma the anterior 
chamber was deep in 11, and normal o; 
deeper in the rest. Of 16 cases of sim. 


deep in 5 and normal in 11. Among the — 
sixty patients were 3 cases of anterior 
hemorrhagic glaucoma which is charac- 
terized by a deep anterior chamber, 
edema of the iris and dilatation of its 
vessels, absence of excavation, and an 
unfavorable reaction pilocarpine, 
The depth of the anterior chamber is 
indicative of the location of the ob- 
struction to drainage. If the interfer- 
ence with drainage is located in front 
of the lens the anterior chamber is nor- 
mal in depth or even deeper. If the 
edema is behind the lens, the latter is 


pushed forward and the anterior cham- 
ber is shallow. The choice of surgical 
procedure is determined by the loca- 
tion of the obstruction to drainage. If 
the obstruction is in front of the lens, 
cyclodialysis or a filtering operation is 
indicated, except in acute glaucoma 
which calls for an iridectomy. In ob- 
struction in the posterior chamber, cy- 
clodialysis is ineffective unless asso- 
ciated with an iridodialysis which gives 
access to the posterior chamber. In 
cases of shallow anterior chamber with 
forward displacement of the lens, the 
disturbance is principally in the venous 
system and surgery should be under- 
taken cautiously because it is frequent- 
ly ineffective. In such cases the most 
logical procedure is posterior trepana- 
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tion. Surgery of hemorrhagic glaucoma 
is frequently complicated by severe 
hemorrhages into the anterior cham- 


ber, which lead to loss of the eye. 
Ray K. Daily. 

Levina, L. S. Nerve pathways for the 
regulation of intraocular tension. Viest- 
nik Opht., 1941, v. 18, pt. 1, p.-49. 

The objective of this investigation 
was to demonstrate the nerve pathway 
for consensual ocular reactions, and it 
concerned itself with the bilateral rise 
in intraocular tension produced by irri- 
tation of one eye. This rise was pro- 
duced by traumatism, by subconjunc- 
tival injections of 20-percent saline, and 
by tying the venae vorticosae. The rise 
in the tension of the nontraumatized 
eye was lower and occurred somewhat 
later. The pathogenesis of the involve- 
ment of the non-traumatized eye the 
author explains in the following man- 
ner: the pain in the traumatized eye 
produces a complex biologic reaction 
with vasodilatation and increased vas- 
cular permeability which leads to a rise 
in intraocular tension. The increased 
intraocular tension acts as an irritant 
to the inner receptors, which through 
afferent pathways to the higher nerve 
centers transmit the irritation to the 
second eye. Section of the ciliary 
nerves, which conduct pain sensation 
from the eye, does not block the devel- 
opment of increased tension in the sec- 
ond eye. Following a novocaine block- 
ade of the ciliary ganglion, or 
extirpation of the superior cervical 
ganglion, the increased tension in the 
nontraumatized eye did not appear; 
which indicates that the impulse pro- 
ceeds along these nerve pathways. This 
leads the author to the conclusion that 
the vegetative nervous system is the 
pathway for consensual paired ocular 
reactions. The failure of this reaction to 


develop under anesthesia indicates a 
participation of the cerebral cortex. 
Ray K. Daily. 


Popov, M. Z. Types of sugar-toler- 
ance curves and their clinical signifi- 
cance in glaucoma. Viestnik Opht., 
1941, v. 18, pt. 2, p. 161. 

The objective of this investigation 
was to determine the type of blood- 
sugar-tolerance curve in glaucoma, as a 
reflection of the general neuroendocrine 
background predisposing to glaucoma; 
and to correlate the clinical course of 
glaucoma with the  sugar-tolerance 
curves. The data show that glaucoma 
is developed in a disturbed hormono- 
vegetative environment, which exer- 
cises its destructive action on organs 
of least resistance. The sugar curves 
indicative of hyperirritability of the en- 
tire hormono-vegetative system were 
found in severe inflammatory glaucoma 
with high tension, rapid loss of vision, 
headache, ineffectiveness of therapy, 
and a history of haloes. This justifies 
the assumption that the basis of the in- 
flammatory glaucoma is a hyperirrita- 
bility of the sympathico-adrenal sys- 
tem, with corresponding hyperirritabil- 
ity of the superior cervical ganglion; 


the latter is intimately connected with 


the hypothalamus and the ciliary gang- 
lion. The clinical symptoms are due to 
circulatory disturbances, principally in 
the choroid and brain. In simple glau- 
coma the sugar curves indicate a dis- 
turbance of the parasympathico-insulin 
system and liver, not so intimately con- 
nected with the vascular system as the 
sympathetic system. In this type of 
glaucoma the destruction is centered on 
the optic nerve; the author believes 
that the underlying factor in this proc- 
ess is auto-intoxication, resulting from 
a disturbed insulin metabolism. Fur- 
ther investigation in this field will lead, 
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the author hopes, to etiologic therapy 
of glaucoma. Ray K. Daily. 


Sag, H. O. Combination of retinitis 
pigmentosa and glaucoma. Viestnik 
Opht., 1941, v. 18, pt. 3, p. 272. (See 
Section 10, Retina and vitreous.) 


Tichomirov, P. E. The size of the 
blind spot in glaucomatous and normal 
eyes, in the water-drinking test. Viest- 
nik Opht., 1941, v. 18, pt. 1, p. 57. 

Enlargement of the blind spot in 
glaucomatous eyes after drinking a 
large quantity of water is attributed by 
the author to peripapillary edema, de- 
veloped as a result of increased capil- 
lary permeability. In response to the 
test the blind spot of normal eyes re- 
mained unaffected, while in glaucoma- 
tous eyes it became enlarged within 
three hours. In operated eyes the blind 
spot enlarged in response to the test 
although the tension was lowered, indi- 
cating that the surgical procedure does 
not restore normal capillary permea- 
bility. Ray K. Daily. 


Wiener, Meyer. The aftercare of cat- 
aract and glaucoma, including their 
complications. Trans. Pacific Coast 
Oto-Ophth. Soc., 1940, v. 25, pp. 124- 
134. (See Section 9, Crystalline lens.) 


9 
CRYSTALLINE LENS 
Bellows, J. G., and Chinn, H. Bio- 
chemistry of the lens. 15. Studies on the 
swelling of the isolated lens. Amer. 
Jour. Ophth., 1941, v. 24, Sept., pp. 
979-999, 


Beltukova, A. A. Two unusual cases 
of familial hereditary cataract. Viest- 
nik Opht., 1941, v. 18, pt. 3, p. 321. 

A woman 39 years old, with a history 
of congenital cataracts, brought two 


ABSTRACTS 


children with cataracts to the clinic, }, 
both the lenticular pictures were the 
same. In the center of the lens was, 
gray sphere bordered by glistening 
white projections, extending backwarg 
from the anterior pole of the sphere 
The rest of the lens was cloudy. No 
etiologic factor could be demonstrated, 
(Illustrations. ) Ray K. Daily, 


Bloch, Fritz. Replacement of the 
fixation forceps in operation for cata. 
ract by three rectus muscle bridle gy. 
tures. Arch. of Ophth., 1941, y. 25 
June, pp. 1035-1037. 


The author states that the routine 
use of bridle sutures through the latera] 
and superior rectus muscles in cataract 
operations gives firmer fixation of the 
globe, less injury to friable conjune- 
tiva, greater freedom in the use of the 
knife and the scissors in corneal sec- 
tions, and better control of intraocular 
tension and the vitreous body. 


J. Hewitt Judd, 


Gapeev, P. I. The vitamin-C content 
in the aqueous, lens, and blood, in cat- 
aractous and normal eyes. Viestnik 
Opht., 1941, v. 18, pt. 2, p. 154. 

A review of the literature and a 
tabulated report of the author’s find- 
ings in 48 cataractous and 8 normal 
eyes. The material consisted of the 
aqueous and lenses removed in cataract 
extraction, and of eyes enucleated be- 
cause of glaucoma or traumatization. 
The data show that the normal aqueous 
and lens contain a relatively large 
amount of vitamin C. The vitamin-C 
content of the aqueous and lens in cat- 
aract is somewhat lower than in normal 
eyes. The blood of normal patients has 
a higher vitamin-C content than the 
blood of cataract patients. The com- 
paratively high content of vitamin C in 
the aqueous and lens of cataract eyes, 
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in the face of the reduced blood con- 
tent, does not justify any conclusions 
tive to the etiologic significance of 


wee Ray K. Daily. 


vitamin C. 


Irvine, Rodman. Exfoliation of the 
lens capsule (glaucoma capsulare). 
Arch. of Ophth., 1941, v. 25, June, pp. 
992-1001. 

Two cases of exfoliation of the lens 
capsule are reported in detail. In the 
first there was a spontaneously dis- 
located lens with marked involvement 
of the zonule in the exfoliating process. 
This observation and the microscopic 
sections of the lens indicate that ex- 
foliation of the lens is a disease of the 
zonule as well as of the capsule (which 
suggests that the zonular-lamellar layer 
of the capsule is similar in structure 
to the zonule) and that the zonule is 
more friable in this condition, altering 
the steadfastness of the lens. The de- 
velopment of absolute glaucoma fur- 
ther indicates that the prognosis of any 
concomitant condition, such as glau- 
coma or cataract, is less favorable when 
exfoliation is present. In the second 
case there developed typical exfoliation 
of the lens capsule after irradiation of 
the orbit for tumor. This case is the 
first reported in which typical exfolia- 
tion of the lens capsule was seen after 
roentgen irradiation. The changes are 
shown in photographs and photomi- 
crographs. J. Hewitt Judd. 


Krasnov, M. L. Two clinical case re- 
ports: arachnodactylia and bilateral 
dislocation of the lens; and conjuncti- 
val cyst after enucleation. Viestnik 
Opht., 1941, v. 18, pt. 2, p. 198. 

A woman thirty years old came with 
dislocation of the left lens into the an- 
terior chamber and secondary glau- 
coma. Her infant had struck her in the 
eye six weeks previously. On examina- 


tion she was found to have signs of 
arachnodactylia and dislocation of the 
right lens down and in. The left lens, 
which was uneventfully extracted, was 
of normal size. 

In another case an inclusion cyst, 
the size-of a hazel nut, developed in the 
conjunctiva 2% years after an enuclea- 
tion, and was treated by electrocoagula- 
tion. To avoid such occurrence the lips 
of the wound should not be inverted 
in the introduction of conjunctival 
sutures. Ray K. Daily. 


Platova, Z. I. A case of unusual con- 
genital lenticular abnormality. Viestnik 
Opht., 1941, v. 18, pt. 2, p. 200. 

A description of a rare bilateral 
anomaly, in otherwise normal eyes, 
which consisted of one vesicle located 
subcapsularly under the anterior pole 
of the lens. The physiologic shagreen 
of the lens, which is disturbed in an- 
terior polar cataract, was normal in this 
case, as was the anterior lens capsule.: 


Ray K. Daily. 


Seif, H. A. Subconjunctival disloca- 
tion of lens with prolapse of ciliary 
body. Giza Mem. Ophth., Lab., 1938, 
13th rept., p. 55. 


A fleshy mass covering part of the 
cornea was excised and found to con- 
tain remains of a dislocated lens and 
a piece of prolapsed ciliary body. The 
inflammatory reaction surrounding the 
lens material was much greater than 
that surrounding the ciliary-body tis- 
sue. Edna M. Reynolds. 


Urbanek, J. Measures for prevention 
of complications during and after in- 
tracapsular extraction of cataract. Klin. 
M. f. Augenh., 1941, v. 106, Feb., pp. 
129-159. 


Thorough examination of the patient 
before surgery is recommended. In 
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cases of high blood pressure, venesec- 
tion of up to 400 c.c. of blood is made. 
Giving high dosages of vitamin C be- 
fore and during the first days after 
operation is designed to avoid post- 
operative hemorrhage. To prevent pull- 
ing up of the pupil after operation, 
peripheral iridectomy is performed. In 
the author’s opinion intumescent cat- 
aract is the only form of cataract where 
intracapsular extraction is not indi- 
cated. (2 tables, 2 curves.) 
Gertrude S. Hausmann. 


Wiener, Meyer. The aftercare of cat- 
aract and glaucoma, including their 
complications. Trans. Pacific Coast 
Oto-Ophth. Soc., 1940, v. 25, pp. 124- 
134. 


Wiener reiterates the clear-cut post- 
operative directions for the aftercare 
of cataract and glaucoma cases and 
their complications as outlined in his 
recent book, giving logical reasons for 
each thing he does or does not do, or 
allows the patient to do. The iris-inclu- 
sion operation is recommended for post- 
operative glaucoma after cataract ex- 
traction. The author stresses the 
disastrous results of blood and cortex 
remaining in the anterior chamber al- 
though either one alone is ordinarily 
innocuous. The usual postoperative 
complications are dealt with thor- 
oughly. Lawrence G. Dunlap. 


Wilson, R. P. Dislocated lens adher- 
ent to optic disc. Giza Mem. Ophth. 
Lab., 1938, 13th rept., p. 59. 


A case report. 


Wolfe, Otis, and Wolfe, R. M. Re- 
moval of soft cataract by suction. Arch. 
of Ophth., 1941, v. 26, July, pp. 127-128. 

A combined irrigating and suction 
tip is advocated for extraction of soft 
cataract. Fluid is injected through a 


ABSTRACTS 


narrow keratome incision into the an. 
terior chamber through the smaller bar. 
rel of a double-barreled needle, While 
oral suction is maintained through the 
second, or larger, barrel. The constrye. 
tion of the apparatus is shown in dray. 
ings. J. Hewitt Judd, 


10 
RETINA AND VITREOUS 


Baevskii, I. L. Etiology and treat. 
ment of functional hemeralopia. Viest. 
nik Opht., 1941, v. 18, pt. 3, p. 261. 

A review of the literature and a re. 
port of the results of carotin therapy 
in night blindness. The conclusions are 
that functional hemeralopia is a result 
of A-avitaminosis on a background of 
faulty diet, somatic disturbance, and 
unfavorable externa! environment; and 
that injections of provitamin A are ef- 
fective in the treatment of this disturb- 
ance. Ray K. Daily, 


Hallermann, Wilhelm. The differen- 
tial diagnosis of inflammatory and de- 
generative changes in the posterior pole 
of the eye. Klin. M. f. Augenh., 1941, 
v. 106, March, pp. 337-339. 


Six cases are reported with dissemi- 
nated, small, sharply outlined, yellow- 
ish-gray spots, densest in the region of 
the macula. With the Gullstrand instru- 
ment the spots were found to be under 
the retina. Against a diagnosis of tu- 
berculous choroiditis were the sym- 
metric occurrence in both eyes and the 
minimal changes even after a prolonged 
period of time. (One illustration.) 

Gertrude S. Hausmann. 


Jess, Adolph. The question of pro- 
phylactic retinal attachment in threat- 
ened separation. Graefe’s Arch., 1940, 
v. 141, pts. 4 and 5, pp. 538-544. 

The author believes that persons 
with threatened separation of the retina 
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should be operated upon. Threatened 
separation is suggested when myopic 
or elderly persons complain of sudden 
clouding of vision, flashes of light, and 
floating opacities, especially persons 
with a history of previous separation 
in the other eye. Ophthalmoscopic evi- 
dence of threatened separation consists 
of localized thinning of the retina with 
or without hole formation, of pigmen- 
tary or fibrous changes in the retinal 
tissue, and of cyst formation. The au- 
thor reports eight cases of threatened 
separation of the retina which were 
successfully operated upon by electro- 
coagulation. None of the patients had 
developed separation of the retina when 
last seen. The maximal follow-up time 
was 2% years. Frances C. Cogan. 


Loewenstein, Arnold. Retinopathia 
centralis angiospastica (angioneuroti- 
ca) and serosa allergica, and their rela- 
tion to detachment of the retina. Brit. 
Jour. Ophth., 1941, v. 25, Aug., pp. 369- 
383. 

Four cases are reported. The first 
case showed the angioneurotic retin- 


opathy to be of probably allergic origin. . 


The second case was diagnosed as one 
of posterior scleritis with exudation 
both in the orbital tissues and sub- 
retinally, there being exophthalmos 
and limitation of eye movements with 
submacular or intramacular exudate. 
The third case showed a central fundus 
picture analogous to the second in con- 
nection with a typical tuberculous 
iridocyclitis. The fourth case showed 
a chemotic subconjunctival bleb with 
corresponding retinal detachment in a 
myopic eye. The allergic inflammatory 
reaction is fully described and iden- 
tified. (Figures, references.) 
D. F. Harbridge. 


McKeown, H. S. Retinal hemor- 
thages in the newborn. Arch. of Ophth., 
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1941, v. 26, July, pp. 25-37. (See Amer. 
Jour. Ophth., 1941, v. 24, May, p. 598.) 


Meves, Harald. The origin of hemor- 
rhages in the fundus in cases of sub- 
arachnoid hemorrhages. Klin. M. f. 
Augenh., 1941, v. 106, March, pp. 339- 
342. 

In a woman of 37 years large retinal 
hemorrhages occurred simultaneously 
with a subarachnoid hemorrhage. As 
anatomic examination of the eyes dis- 
closed neither pathologic changes in 
the blood vessels nor a hematoma of 
the sheath of the nerve, the sudden in- 
crease in the pressure in the veins is 
assumed to have been caused by the 
increased pressure of the cerebrospinal 
fluid resulting from the intracranial 
hemorrhage. Gertrude S. Hausmann. 


Meyer, F. W. The histology of hu- 
man and experimental tuberculosis 
with special emphasis on tuberculous 
retinitis. Graefe’s Arch., 1940, v. 141, 
pts. 4 and 5, pp. 408-499. (See Section 
17, Systemic diseases and parasites. ) 


Morrison, W. H. Osteitis deformans 
with angioid streaks, Arch. of Ophth., 
1941, v. 26, July, pp. 79-84. 

The author summarizes eleven cases 
previously reported and adds a personal 
case of osteitis deformans with angioid 
streaks. In the latter case the retinal 
involvement was typical, extensive, and 
bilateral. The macula of each eye was 
just spared. Pseudoxanthoma elasticum 
was not present. Since subclinical oste- 
itis deformans occurs frequently, pa- 
tients with angioid streaks should be 
examined for this as well as for pseudo- 
xanthoma elasticum. In Morrison’s 
case, the normal phosphatase content 
of the serum indicated that the disease 
was quiescent. The angioid streaks are 
well illustrated by colored fundus pho- 
tographs of each eye. 

J. Hewitt Judd. 


dd. 
reat. 
iest- 
re- | 
rapy | 
are 
sult | 
of 
and 
and : 
rb- 
en- | 
de- 
ole 
| 
ni- | 
= | 
of 
er 
n- | 
1€ | 
an 
), 
a 


1470 


Sag, H. O. Combination of retinitis 
pigmentosa and glaucoma. Viestnik 
Opht., 1941, v. 18, pt. 3, p. 272. 

The author reviews the literature, 
which contains 34 case reports of com- 
bination of these two grave ocular dis- 
eases in the same eye. He adds four 


cases to this number. 
Ray K. Daily. 


Samoilov, A. I. The clinical signifi- 
cance and demonstration of retinal 
edema. Viestnik Opht., 1941, v. 18, pt. 
1, p. 17. 

The author finds retinal edema wide- 
spread in a variety of ocular lesions, 
such as choroiditis, choked disc, rhino- 
genic neuritis, and glaucoma. The oc- 
currence of retinal edema is due to the 
biologic and chemical processes in the 
retinal tissue, which respond with a 
similar reaction to a variety of irritants. 
The edema takes place chiefly in the 
region of the second neuron, and ex- 
tends towards the neuroepithelium. Its 
presence is diagnosed by means of 
Bernstein’s calcium-ionization test, ex- 
amination of dark adaptation, and elec- 
tric retinal sensitivity. Clinically the 
edema has diagnostic and prognostic 
significance. It indicates the presence of 
an early and active process, in a stage 
at which recovery is still possible; it 
calls for intense therapy, and contrain- 
dicates the use of edemagenic agents 
such as dionin, hypertonic salt solution, 
- or diathermy. Ray K. Daily. 


Stewart, C. P. Nutritional factors in 
dark adaptation. Edinburgh Med. Jour., 
1941, v. 48, April, p. 217. 

After a preliminary discussion of the 
mechanism of dark adaptation, the au- 
thor notes some of the factors which 
influence this process. Vitamin-A in- 
take is probably the most important 
factor, nevertheless, there has not been 


ABSTRACTS 


the close connection in many situation, 
and experiments that one might expec, 

The rate diminishes in old age, Pupi 
diameter is important. Sex is withoy, 
effect. Fatigue and lack of sleep ap- 
pear to have an adverse effect on both 
the rate of dark adaptation and the 
power to see in dim light. In some caseg 
of poor dark adaptation, the adminis. 
tration of vitamin C produced as much 
effect as increasing the vitamin-A jp. 
take. The mechanism is deficient in ty. 
berculosis, gastric and duodenal ulcer 
and minor infections. The relationship 
of dark adaptation to oxygen deficien. 
cy, to lack of vitamin B, and to carbo. 
hydrate metabolism is discussed. (44 
references.) | Ralph W. Danielson, 


White, G., and Hassard, C. E. A 
Retinopathy in diabetics. Canadian 
Med. Assoc. Jour., 1941, v. 44, June, p, 
586. 

One hundred diabetics at the To- 
ronto Western Hospital were examined 
for fundus changes. It was found that 
the incidence of retinopathy increased 
with advancing age, duration and se- 


verity of the diabetes, and the associa- 
tion of cardiovascular-renal disease. Six 
cases of retinopathy were found with- 
out concurrent existence of cardiovas- 
cular-renal disease. The authors think 
that diabetic retinopathy is a definite 
entity in which the vessel walls are 
affected by some factor other than and 
in addition to those operating in car- 
diac disease, hypertension, or nephritis. 
John C. Long. 


11 


OPTIC NERVE AND TOXIC 
AMBLYOPIAS 


Dvorzetz, M. A. Blood transfusion 
and retrobulbar atropine injections in 
optic-nerve lesions caused by wood al- 


| 


cohol. Viestnik Opht., 1941, v. 18, pt. 
2, p. 181. 

The report of a case of wood-alcohol 
poisoning with total loss of vision, 
which recovered almost normal vision 
under treatment with two blood trans- 
fusions and ten retrobulbar atropine in- 
jections in addition to the usual di- 
aphoretic, diuretic, and supportive 
measures. Ray K. Daily. 


Gelfand, B. The action of calcium 
and magnesium ions on edemagenic 
scotoma. Viestnik Opht., 1941, v. 18, 
pt. 3, p. 268. 

This investigation demonstrates that 
magnesium ions have the same effect 
as calcium ions on peripapillary edema, 
and that both diminish it. Clinically this 
effect is manifested by diminution in 
the size of the blind spot. The author 
believes that both metals act directly 
on the retinal tissue, and not through 
the vasomotor innervation of the ret- 
inal vessels, Ray K. Daily. 


Kalkutina, M. L. Dark adaptation in 
diseases of the optic nerve. Viestnik 
Opht., 1941, v. 18, pt. 3, p. 254. 

The data show that in optic atrophy 
light sensitivity is always lowered. In 
edema of the optic disc adaptation re- 
mains normal for a long time, while in- 
flammatory processes always impair it. 
The dark-adaptation data may there- 
fore serve to differentiate edematous 
from inflammatory processes. 

Ray K. Daily. 


Kazas, I. I. Therapy of luetic optic 
atrophy. Viestnik Opht., 1941, v. 8, pt. 
2, p. 142. 

The author uses a Soviet preparation 
similar to stovarsol. The administra- 
tion of this arsenical is preceded by a 
preparatory phase of atropine adminis- 
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tered internally, and pilocarpine in- 
stilled into the conjunctival sac. 
Ray K. Daily. 


12 
VISUAL TRACTS AND CENTERS 


Belloni, G. B., and Fasiani, G. M. 
The traumatic syndrome of the third 
visual neuron. Riv. Oto-Neuro-Oft., 
1940, v. 17, Nov.-Dec., pp. 491-516. 


Eight cases are reported of lesions 
of intracranial optic pathways follow- 
ing fracture of the skull. Four of the 
cases showed immediate symptoms, 
either chiasmatic or unilateral, and four 
showed late symptoms. In two of the 
latter the visual disturbances were bi- 
lateral and progressive. Seven of the 
cases were operated upon by the trans- 
frontal intradural route. A description 
is given of the anatomic lesion found 
in each case. Only two of the patients 
regained partial visual power, while 
full vision was regained by a girl of 
five years affected by a cyst of the 
chiasmatic region. The article is closed 
with a discussion on the different forms 
of arachnoiditis following trauma, and 
on the pathology of immediate and late 
forms of optic-pathway lesions and 
their surgical treatment. 

M. Lombardo. 


Bushpan, A. A case of puerperal 
amaurosis. Viestnik Opht., 1941, v. 18, ° 
pt. 3, p. 325. 

A report of a case of functional blind- 
ness without ophthalmoscopic changes 
and with normal pupillary reactions in 
a woman twenty years old, immediate- 
ly following delivery. Recovery oc- 
curred in ten days. Ray K. Daily. 


Klemme, R. M. Oculogyric crises. 
Amer. Jour. Ophth., 1941, v. 24, Sept., 
pp. 1000-1004. 
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Lebensohn, J. E. Wollaston and 
hemianopsia. Amer. Jour. Ophth., 1941, 
v. 24, Sept., pp. 1053-1056. 


Lisch, Karl. Cerebral metamorphop- 
sia. Graefe’s Arch., 1940, v. 141, pts. 4 
and 5, pp. 555-558. 


Two cases of cerebral metamorphop- 
sia are reported in patients who had 
had nonperforating head injuries some- 
time previously. The first patient had a 
homonymous inferior hemianopsia. He 
observed that vertical lines and circles 
were distorted symmetrically but in 
opposite directions for each eye. The 
distortion was greatest in the lower half 
of the field. The second patient had an 
almost complete right homonymous 
hemianopsia with some overlapping of 
the left field below. This patient noted 
that vertical lines appeared to be ro- 
tated counterclockwise for each eye. 
Circles showed a corresponding distor- 
tion. These findings support Best’s 
theory that cerebral metamorphopsia 
is due to an illusion caused by the vis- 
ual defect rather than to a cyclophoria 
as assumed by Potzl, or to a displace- 
ment of the visual cells in the occipital 
cortex as suggested by Lenz. 

Frances C. Cogan. 


13 
EYEBALL AND ORBIT 


Dodds, G. E. Tuberculoma of the 


-eye. Brit. Jour. Ophth., 1941, v. 25, 
Aug., pp. 384-387. 

In a 12-year-old Yoruba boy the dis- 
ease had reached an advanced stage in- 
frequently seen in Europe in this day. 
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When brought to the eye clinic the boy 
had spinal caries with spastic paralysis 
of the lower extremities, and early 
death was thought to be imminent, 
Two years previously there had been 
pain in the back followed by Swelling 
and paralysis of the legs. The left eye 
presented a tuberculoma. The globe 
was enucleated after three months of 
general treatment, during which time 
the patient’s condition had improved 
and the tuberculoma had diminished 
in size. The pathologic condition of the 
eye is described. (Figures.) 
D. F. Harbridge, 


McNair, S. S. Ludwig’s angina com. 
plicated by orbital cellulitis. Arch. of 
Ophth., 1941, v. 25, June, pp. 1033-1035, 

The case reported is that of a woman 
aged 49 years, in whom Ludwig’s an- 
gina complicated by orbital cellulitis 
developed four days after the removal 


of a lower first-molar tooth. 
J. Hewitt Judd. 


Wilson, R. P. Bilateral inflammatory 
pseudotumor of the orbit. Giza Mem. 
Ophth. Lab., 1938, 13th rept., p. 86. 

Hard swellings arising within the 
orbital cavities, and pushing the upper 
lids forward proved to be chronic in- 
flammatory pseudotumors in a stage 
of advanced fibrosis. After local short- 
wave therapy given twice weekly for 
15 weeks, the swellings were reduced 
to about one half their original size 
and assumed a bony hardness. There 
was at no time any limitation of move- 
ment of either eye and no diplopia. 

Edna M. Reynolds. 
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NEWS ITEMS 


Edited by Dr. RALPH H. MILLER 
803 Carew Tower, Cincinnati 


News items should reach the editor by the twelfth of the month 


DEATHS 


Dr. Olin Everett Farley, New York, New 
York, died August 5, 1941, aged 49 years. _ 

Dr. Irving D. Cole, Clarksburg, West Vir- 
ginia, died August 10, 1941, aged 60 years. 
Dr. John Raymond Sackrider, Santa Bar- 
bara, California, died August 4, 1941, aged 63 
4 Oliver Fletcher Best, Providence, Rhode 
Island, died in August, 1941, aged 79 years. 

Dr. George Maitland Biggs, Toronto, Can- 
ada, died August 25, 1941, aged 60 years. 

Dr. George Abram Zimmerman, Harrisburg, 
Pennsylvania, died August 15, 1941, aged 61 
years. 

Dr. Francis Wayles Shine, Charlottesville, 
Virginia, died September 24, 1941, aged 67 
years. 

Dr. William A. Ellingwood, Rockland, 
Maine, died August 30, 1941, aged 58 years. 

Dr. Joseph Morris Rosenthal, Philadelphia, 
Pennsylvania, died September 3, 1941, aged 56 
years. 

MISCELLANEOUS 


In the August issue of the British Journal of 
Ophthalmology it was announced that the sixth 
volume of Neighborhood Health has been de- 
voted to sight conservation. Articles are in- 
cluded by Dr. R’ce, Dr. Berens, Miss Merrill, 
Dr. Kirby, and Dr. Thygeson on the subjects 
of the health department in the prevention of 
blindness, advances in eye surgery, the story 
of eye glasses, syphilis of the eye, and gonococ- 
cal infections of the eye, respectively. There 
are additional articles of interest and columns 
of questions and answers of practical appeal. 


The seventh semi-annual postgraduate 
course in neuromuscular anomalies of the eyes 
was given at the Children’s Memorial Hospital, 
Chicago, November 9th to 14th under the di- 
rection of Dr. George P. Guibor. 


The Manhattan Eye, Ear, and Throat Hos- 
pital announces the following series of evening 
lectures given as graduate instruction to the 
resident staff in the department of ophthal- 
mology: “The prescription of glasses in pres- 
byopia” by Dr. W. Hipp; “Orbital infections” 


by Dr. L. Hubert; “Developmental anomalies 
of the eye” by Dr. P. Montalvan; “Ocular 
tuberculosis” by Dr. R. T. Paton; “Heredo- 
degenerative diseases of the eye” by Dr. M. A. 
Last; “Ocular malingering in relation to the 
selective service act” by Dr. G. Frey; “Corneal 
dystrophies” by Dr. G. Bonaccolto; “Kera- 
tectomies and keratoplasties” with motion pic- 
tures by Dr. R. Castroviejo; “War injuries of 
the eye” by Dr. M. A. Last; “Diseases of the 
lacrimal apparatus” by Dr. P. Montalvan; 
“Ocular syphilis” by Dr. R. T. Paton; and 
“Diagnostic and therapeutic use of tuberculin 
in ophthalmology” by Dr. A. A. Eggston. 


The Puerto Rico Medical Association has 
announced that it has recently organized a Sec- 
tion of Ophthalmology and Otorhinolaryngol- 
ogy with the object of promoting scientific 
advancement of these branches of medicine in 
the island. 


At the meeting of the Dallas Southern Clin- 
ical Society, October 27th to 29th, Dr. Dan 
Brannin discussed the subject, “The eyes in 
diabetes” at a symposium covering the general 
problems of diabetes mellitus. 


PERSONALS 


Dr. Henry P. Wagener, Rochester, Min- 
nesota, was the guest of honor at the Kansas 
City Southwest Clinica! Society and the Kansas 
City Society of Ophthalmology and Otolaryn- 
gology on October 9, 1941. He conducted an 
eye clinic and read two papers, one on “Ocular 
lesions in vitamin deficiencies” and another on 
“The grading and grouping of hypertensive 
lesions in the retina.” 


Dr. Alson E. Braley, of Detroit, has been 
appointed assistant professor of ophthalmology 
at the College of Physicians and Surgeons, 
Columbia University. 


On Wednesday, October 27th, an informal 
breakfast, given by Dr. Everett Gore, of 
Houston, was held in honor of Sir Harold 
Gillies and Dr. Perry Goldsmith, guests of the 
American Academy of Ophthalmology and 
Otolaryngology, at the Palmer House, Chicago. 
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National Society for the Prevention of Blindness, Inc. 
1790 Broadway, New York, N.Y. 
will be glad to send any doctor 
12 copies of 


Rules for Glaucoma Patients 


1. Carefully follow your eye physician’s instructions and remember 
especially to return for reexamination at the appointed time. 


2. Consult him at once if you see rainbow-colored halos around 
lights, if the eye becomes painful, or the vision is blurred, or 
sight impaired in any way at all. 


3. Avoid as much as possible excitement, anger, worry, fear or dis- 
appointment. 


4. Take care that bowel movements are regular. 


5. Avoid tight-fitting clothes—a tight collar, corset, or belt. 


6. Keep your blood circulation active. If occupation compels you 
to sit the entire day, take a long but not too tiring walk before 
and after work. 


7. Keep your teeth clean and healthy; pay attention to acute or 
chronic colds. 


8. Limit drinking coffee and tea (not too strong) to one cup a day. 
Avoid alcoholic drinks. 


9. Keep bedroom well ventilated and at a moderate temperature ; 
around 70 degrees (Fahrenheit). 


| 10. Avoid dark rooms as much as possible. Go to movies only if your 
eye physician permits. Remain at the movies for only one feature 
and, if possible, choose subjects that are not depressing or up- 
setting for you. 


11. Do not use any drops or eye washes without consulting your eye 
physician. They may be very harmful. | 


12. Have a periodic (yearly) examination of your entire body by 
your family physician. 


Committee on Glaucoma 
National Society for the Prevention of Blindness 
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in optic-nerve and retinal disease, 
(598), (1090). 
in retinitis pigmentosa, (1086). 


| 

| 

| 

i| 

| 

| | 
| 
| 

| 

] 


SUBJECT INDEX xvii 


Explanation: N umbers in heavy type refer to original articles, parenthetic numbers to abstracts 


Australia, Ophthalmological Society of, 1940 


ctions, 
Aatomobile drivers, ocular tests for, (846). 
Aviators, fitness of, (458). 
naval, physical requirements, 1440. 
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Basedow’s disease, see Thyroid disease. | 
Batavia, carcinoma of meibomian glands in, 

(1096). 

Bee venom in ophthalmology, (1449). 
Benzedrine, cycloplegia, see Cycloplegia. 
Berg, Frederik, (846). 

Berger, rhythm of, (215). 

Bergmeister’s papilla, (607). 

Beta-ray irradiation in ophthalmology, 

(959). 

Biomicroscopy, apparatus, 1433. 
Bitot’s spots in Trinidad, 1029. 
Blaskovics’s cyclodialysis, (99). 
Blennorrhea, adult, see Ophthalmia. 
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Memorial Ophthalmic Laboratory, Giza, 
13th annual report, 341. 

Ophthalmological Society of Australia, 
1940 transactions, 954. 

Pacific Coast Ophthalmological Society, 
1940 transactions, 457. 

— Luther C. The extraocular muscles, 

iz. 

Rasmussen, Andrew Theodore. The prin- 
cipal nervous pathways, 1207. 

Rea, R. Lindsay, Neuro-ophthalmology, 
Edition 2, 821. 

Ros, Antonio. El tracoma, rebelde y milen- 
— (Trachoma, stubborn and ancient), 
1326. 

Snell, Albert C. Medicolegal ophthalmol- 


ogy, 211 
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Books, (continued). 
Spaeth, Edmund B. The principles and 
practice of ophthalmologic surgery, 954. 
Sverdlick, Jose. Conos y_ bastoncitos 
(Cones and rods), 821. 
Williams, Jesse Peiring. Personal hygiene 
applied, 1326. 
Wolff, Eugene. The anatomy of the eye 
and orbit, Edition 2, 587. 
Border rays in ophthalmology, (218). 
Bourneville’s disease, 731. 
Bowmans’ membrane, see Cornea. 
Brachydactyly with congenital globular 
lens, 247, 944 
Brain, hemorrhage, preretinal hemorrhage 
in, (824). 
tumors, metamorphopsia, etc., with, (1091). 
ocular symptoms from, 544, 947, (961). 
ten years after removal, 942. 
suprasellar, diagnosis of, (105). 
visual-field defects with, (834). 
Brazil, ophthalmology in, 1066. 
Brilliant green, therapy for _ blepharitis, 
(836). 
Brucellosis, angioscotoma due to, 342. 
ocular, 704, (969). 
Burns, see Injuries. 


Calcium deficiency, lens opacities with, ex- 
perimental, 611 
Capsulotomy and iridocapsulotomy, kera- 
tome for, 915. 
Carcinoma, of choroid, metastatic from 
breast, (353), (478), (1335). 
from rectum, (840). 
in frog, effect of temperature on growth 
of, (109). 
heterotransplantation of, (110).- 
of iris, metastatic, 81, (355). 
of lacrimal sac, (479). 
of lids, 74. 
of meibomian glands, (1096). 
nevo-, of plica semilunaris, (225). 
of orbit, metastatic, (353), (1094). 
extension from malar region, (355). 
of retina, metastatic from breast, 63. 
Cardiovascular system, significance of oph- 
thalmoscopy in diagnosis of, (827). 
Carotid artery, internal, aneurysm, (105). 
calcified, with — atrophy, (347). 
rupture of, (1330). 


Carter, Robert Brudenell, (1343). 


Castor oil for squamous blepharitis, (600). 
Cataract, allergic eczema and, (973). 
of, cholesterol and _ lipid, 
191 


proteolytic activity of, (1227). 
capsular, posterior, (975) 
congenital, annular, (974). 

and oxycephaly, (238). 
diabetic, (474). 
dinitrophenol, (1227). 
dystrophia myotonica, (473). 
in amblystoma-tigrinum, 

(1085). 

dinitrophenol, 680. 

tetanic nutritional, (726 
extraction, (100), (238), (1308), 1443. 


Cataract (continued). 
extraction (continued). 
aftercare, (1468). 
in ambulatory patient? (1227). 
for cataract, 207, 
capsulotomy and section, simult 
(972). aneous, 
complicated, 2g (1085), (1467), 
(1468 
etachment o 
(1228), 
hemorrhage, 
(1449). 
hyphema, 920. 
sympathetic ophthalmia, (232), 
death following, (597). 
dislocated into anterior chamber, (343), 
after glaucoma operation, 1197, 
gout, healing in atypical, (100). 
intracapsular, (727), (973), (1084). 
chi-square test of significance jn, 
(597). 
comparison of results from, (237), 
forceps for, 689. 
loop for, (597). 
simple, 70. 
suction, (343), (473), (1468). 
tip for Dimitry average (1084), 
zonule behavior in, (726). 
without iridectomy, (474). 
and the occasional operator, (1227), 
simple, with keratome incision (Duver- 
ger), (726) 
sutures to replace fixation forceps, 
(1466). 
vitreous, zonule, a ciliary processes in 
relation to, (827) 
familial hereditary, (1466). 
glaucoma with, (1082), (i307). 
iritis and, 696. 
incipient, dilated iris vessel with, 330. 
Kuhnt-Junius choroiditis with, 1314. 
stenopeic slit in, (343). 
from i injury, see Injury. 
iris atrophy and high myopia with, 559. 
multiple lamellar, (726). 
nitrogenous factors anticataractogenic? 


K-avitaminosis 
’ 


rare forms of, (1085). 
retinitis pigmentosa and optic atrophy 
with, 559. 
in rickets, adult, 1318. 
secondary, due to lens, (1084). 
frequency of, (974). 
senile, in albino, 798. 
drought as factor i in development of, 310. 
io) in ambulatory patient? 
1227) 
medication for, _thyroxin, (1084). 
sex in incidence in, (727). 
tetany, (236). 
treatment, vitamin (727). 
vitamin c (238), (14 
zonular, sutural and, O28), 
and see Lens. 
Central nervous system, diseases of, and 
eye, (361). 
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’s disease, (844). 
false, (836), (837). 
nature of, ( 


of lid, (351). 
arachnoiditis, 119, (832). 


blood-vessel structure of, (475 
relation to hypophysis, (847). 
syadrome, see 
nd see Hypophysis. 
cue Ophthalmological Society, 325, 588, 
694, 943, 1311. Sal 
Chickenpox, ocular complications of, (93). 
Children, school, examination of eyes of, 
(606), 779, 1170. 
rural, ophthalmic 
(1344). 
trachomatous, school for, (361). 
Chinese, riboflavin deficiency in, (1100). 
Chloroma of orbit, (1096). 
Cholesterin, crystals, on the fundus, (101). 
new connective tissue around, (233). 
deposits in the eye, (106), (1460). 
Cholesterol content of lens, 191. : 
Choline, bodies as pressure-lowering col- 
lyria, (219). 
in vascular disease, 1437. 
Chorioretinitis, in neuritis papulosa (Fuchs), 


conditions among, 


juxtapapillaris (Jensen), with secondary 
glaucoma, 562, 1429 
traumatic, see Injuries. 
Choroid, arteriosclerosis of, 325. 
atrophy of, gyrate, 657, (970). 
with hypogenitalism, (595). 
coloboma of, 697. 
total, (474). 
detachment, after 
(237), 330. 
vessels of, pigmented, in Siegrist syn- 
drome, (725). 

Choroideremia, (96). 

Choroiditis, Kuhnt-Junius, 1314. 
tuberculous, vitreous changes in, (976). 
and see Retinochoroiditis. 

Cibazol, see Sulfanilamide. 

Cilia, see Eyelashes. 

Ciliary-body prolapse with lens dislocation, 
(1467). 

Ciliary margins, vitamin-A ointment for 
epithelization of, (219). 

Cinematography of eye, (715). 

Clinics, aniseikonia, 708. 

European, Kuban, perforating ocular in- 
juries in, (358). 

Coats’s, disease, see Retinitis. 
white rings of cornea, (227). 

Cod-liver oil, for desensitizing, (958). 
local application in, keratomalacia, (468). 

restoration of conjunctival sac, (466). 

College of Physicians of Philadelphia, Sec- 

— on Ophthalmology, 75, 335,, 561, 946, 


cataract extraction, 


Coloboma, 698. 
of choroid, 698. 
bilateral congenital, 697. 
of iris, (223), (232), 329, 698, (1081). 
of lens, (473). 
of lid, 186, 203. 


Coloboma, (continued). 
of optic nerve, in human embryo, 395. 
of retina and choroid, total, (474). 
of scleral-limbus zone, 615. 
Color curve, see Monkey. 
Color blindness, contrast sensitivity in, 
(1219). 
familial, (717). 
tests of, Ishihara, (1217). 
Rabkin, (960), (1216), (1217). 
Stilling, (1217). 
total, 580. 
types of, (1218). 
Color fields, see Visual fields. 
Color photography, see Photography. 
Color vision, see Vision. 
and see Perception. 
hae Ophthalmological Society, 74, 329, 


ee rights for second injuries, 


Conjunctiva, (89), (224), (464), (590), (720), 
(962), (1074), (1222), (1454). 
bulbar, bilharzial granuloma of, (1454). 
chemosis of, from trichinosis, (465). 
cyst of, (1467). 
degeneration of, cholesterin, (1460). 
lipoid, (1460). 
epithelium of, intracellular bodies of, see 
Inclusion bodies. 
erythema-nodosum involvement of, (465). 
graft, aminoplastin as, (1332). 
leptotrichosis of, (964). 
lesions of, in erythema multiforme bul- 
losum, (224). 
lines on bulbar, (227). 
pemphigus of, see Pemphigus. 
rhinosporidium of, (89). 
as shock tissue in allergy, (1093). 
sterilization of, before surgery, (715). 
tarsal, hyperkeratosis of, (591). 
in early trachoma, (1074). 
tubercle of, benign, (1222). 
tuberculosis of, see Tuberculosis. 
tumors of, see Tumors. 
Conjunctival flap in ocular surgery, (219). 
Conjunctival sac, restoration of, cod-liver 
oil in, (466). 
Conjunctivitis, allergic, (1074). 
diphtherial, (1074). 
without pseudomembranes, (466), (963). 
in erythema exudativum multiforme, (90), 
(963). 
Koch-Weeks, (465), (1456). 
monilial, 1307. 
Parinaud’s, (964). 
leptotrich staining in, (458). 
lymphogranuloma venereum with, (721), 


and tuberculosis of conjunctiva, (1455). 
phlyctenular, (226), (962). 
pneumococcus, followed by pneumococcus 
meningitis, 1434. 
rhinogenous, (466). 
silver colloidal protein for, (1455). 
stenosing, Mooren’s ulcer with, (963). 
trachomatous, see Trachoma. 
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Conjunctivitis, (continued). 
treatment of chronic, (590). 
vernal, bilateral total degeneration of cor- 
nea in, (467). 
light etiology for? (1222). 
treatment, nicotinic acid, (1223). 
Contact glasses, see Spectacle lenses. 
Contrast sensitivity, (1217), (1219). 
Convergence, (719). 
deficiency, 1044. 
measurement of angle of, pocket rule for, 


paralysis of, (962). 
preservation of, in extraocular-muscle pa- 
ralysis, 544, (961) 
significance of, in refraction, 560. 
and stereopsis in relation to perspective, 
(222). 
in various angles of fixation, (1221). 
weakness, (463). 
Convocaine, (724). 
Corectopia, bilateral, congenital, (471). 
Cornea and sclera, (91), (227), (467), (592), 
(722), (965), (1076), (1224), (1456). 
Cornea, allergy of, see Allergy. 
in ariboflavinosis, see Keratitis. 
astigmatism of, cautery for, (93). 
blood staining of, (968), (1077). 
Bowman’s membrane, (94). 
cellular life of, after high temperatures, 
(1458). 
chemistry of, (231). 
glucose in, (836). 
mucopolysaccharide acid and “spreading 
factor,” (93). 
Coats’s white rings of, (227). 
conical, see Keratoconus. 
cyst of, (1460). 
in cystine disease, (1456). 
degeneration of, (1224). 
bilateral, total, in vernal catarrh, (467). 
cholesterin, (1460). 
familial, (1457). 
lipoid, (1460). 
Descemet’s membrane, (94). 
diseases of, pathology, (723). 
dystrophy, 450. 
calcarious lamellar, (724). 
epithelial, (230). 
hereditary, (723). 
nodular, (227). 
ectasia of, (965). 
edema of, (1076). 
elasticity, anisotropism in, (95). 
epithelium, regenerative properties of, 
(594). 
erosions of, recurrent, (1460). 
in experimental anemia, (1337). 
fistula of, with keratoplasty, 449. 
fungus disease of, (1224). 
grafts, see transplantation. 
hematoma of, (593), (596). 
_herpes of, see Herpes. 
of, complicating keratoconus, 


ichthyosis involving, (95). 
inflammation of, ascorbic acid in, (1078). 
in chickenpox, (93). 


Cornea, (continued). 
insensitive, Tovell eye shield for, (93) 
Krukenberg’s spindle, 687. 
leucomata, sensitivity of, (468), 
macrocornea, see Macrocornea. 
megalocornea, see Megalocornea, 
microcornea, see Microcornea. 
molding, for contact glasses, (227), 
molluscum contagiosum of, (1460), 
opacity, in Alaskan Eskimo, (468), 
anatomo-pathologic basis of, (1458), 
band-shaped, (1461). 
sensitivity of, (468). 
pannus, Denig’s transplant, biomicroscopy 
of, (229). 
placenta for transplant, (1332), 
and see Trachoma. 
pathological conditions of, (94). 
pigs’, mechanical properties of, (722), 
resection of, 939. 
scars, and myopia, (724). 
repair of, 1441. 
sensitivity of, to Frey’s hair, effect of con- 
vocaine on, (724). 
substantia propria of, (1459). 
sulfapyridine distribution in, 60. 
trachomatous, see Trachoma. 
transplantation of, (92), (95), (228), 
(1224), (1457). 
cadaver, (968), (1077), (1079). 
for central corneal fistula, (1458). 
dried and frozen, (1077). 
fixation of transplant in vitreous loss, 
(594). 
formolized, (92). 
experimental, 1384. 
histologic studies of, (1077). 
intracorneal cavity in a, (724). 
pathologic anatomy of, (594). 
postoperative course in, (230). 
restoring vision, (968). 
and see Keratoplasty. 
tumors of, see Tumors. 
ulcers of, (91). 
due to Bacillus of Petit, 446, 447, (966). 
experimental, effect of typhoid-H anti- 
body concentration on, (92). 
and venereum, 161, 
33 


Mooren’s, (963), (967). 
treatment, sulfanilamide, (91), (724). 
vitamin, (91). 
X-ray, (91). 
from yperite, see Injuries. 
Corneoconjunctival knife, 322. 
Correspondence, 214, 713, 822. 
Cross cylinder, see Refraction. 
Crouzon’s disease, see Dysostosis. 
Cryptophthalmos (ablepharia), (107). 
Crystalline lens, (100), (236), (473), (596), 
(726), (972), (1083), (1227), (1466). 
and see Lens. 
Csapody tubes, (1459). 
Cushing’s disease, (844). 
Cyanopsia, (1330). 
Cyclitis cured after tonsillectomy, (1226). 
Cyclodialysis, see Glaucoma. 
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ia, homatropine, synergistic role 

and paredrine in, 282, 1315. 

principle in Datura arborea, (1213). 
Cyst, anterior chamber, 329. 

of caruncle, (1456). 

conjunctival, (1467). 

corneoscleral, (1460). 

of iris, (1226). 
Cysticercus, intraocular, (603), (604). 
Cystine disease, ocular findings in, (1456). 


Dacryoadenitis, (353), (478). 
(1094). 
of newborn, (837). 
treatment of, chemotherapy, (721). 
in newborn, (477). 
Dacryocystorhinostomy, burrs for, (478). 
Dupuy-Dutemps and Bourget, (352). 
suturing sac and nasal mucous membrane 
in, (107). 
Toti’s, (351). 
Dacryo-sialo-adenopathy atrophicans, see 
Keratitis sicca. 
Daltonism, see Color blindness. 
Dark adaptation, see Adaptation. 
Datura arborea, mydriatic and cycloplegic 
principle in, (1213). 
Deaths— 
Abshire, Joseph T., 1230. 
Addleman, Irving Medbury, 729. 
Aschenbrenner, Carl, 728. 
Ayres, Charles Carlin, 363. 
Bailey, Frederick William, 245. 
Baird, Robert James, 245. 
Ball, Joseph Harris, 1347. 
Banner, Allen Carithers, 482. 
Barker, Olin G. A., 1104. 
Bell, John, 1230. 
Bellows, George E., 1230. 
Benham, Charles Edwin, 728. 
Berrisford, Paul Dee, 977. 
Best, Oliver Fletcher, 1473. 
Biggs, George Maitland, 1473. 
Blackwell, Karl Sigismund, 363. 
Bobb, Clarence Curtin, 363. 
Boileau, John D., 482. 
Breene, Lawrence N., 1230. 
Briggs, Francis William, 245. 
Brock, George Simeon, 728. 
Brown, James Andrew, 245. 
Brown, Louis Emmitt, 363. 
Bruner, William Thomas, 1104. 
Cameron, William Gooderham, 117. 
Carleton, Ralph, 117. 
Case, William L., 1230. 
Caterson, William E., 977. 
Chamberlain, Charles T., 608. 
Chavasse, Francis Bernard, 1347. 
Clark, Ollie P., 728. 
Clay, Andrew Jackson, 1104. 
Cole, Irving D., 1473. 
Connolly, William, 1104. 
Conroy, Thomas Francis, 1230. 
Copeland, Stanley Earl, 1104. 
Coulter, Charles Francis, 608. 
Crowder, Thomas W.., 848. 
Cruickshank, George Robert, 245. 
Daly, Joseph Madison, 245. 


Deaths, (continued). 
Davis, Achilles Edward, 608. 
Davis, Minot Flagg, 1347. 
Dean, Louis Charles, 245. 
Dixon, Charles David, 608. 
Duncan, John W., 1230. 
Dye, John Calvin, 728. 
Dyott, Gaven Crane, 1347. 
Earel, Fred E., 728. 
Ebert, Edwin Charles, 245. 
Ellingwood, William A., 1473. 
Engel, Harry Perry, 1347. 
Ewing, Ulysses B. G., 482. 
Farley, Olin Everett, 1473. 
Ferguson, Edmund §., 1230. 
Ferris, Edgar S., 848. 
Franz, Ernest, 1230. 
Fridge, John Russell, 728. 
Fyke, Will Foster, 363. 
Goyer, Thomas Earl, 1230. 
Graves, Leonard Knight, 245. 
Grimshaw, Robert, 848. 
Haggett, Walter Marion, 1347. 
Hamaker, William Bernhart, 1230. 
Hanger, Franklin McCue, 1104. 
Harper, Washington A., 608. 
Haseltine, Burton, 1230. 
Hawley, Clark Wilder, 245. 
Heck, John Joseph, 1104. 
Hess, George J. 245. 
Hicks, Wesley D., 728. 
Hill, Emory, 245. 
Hill, J. Frederick, 977. 
Hinkle, William Marshall, 245. 
Holm, Edgar, 848. 
Huizinga, John Gerrit, 363. 
Irwin, Frank Newton, 245. 
Johnson, John J., 1230. 
Jolly, William James, 245. 
Joyes, Crittenden, 728. 
Kalling, Harold, 977. 
Koobs, Herman J. G., 117. 
Laws, Joseph H., 848. 
Le Moyne, Mederic, 848. 
Lewert, Philip John, 1347. 
Liebrecht, Emil F. R., 848. 
Lockhart, George D., 1104. 
Lovell, David Bigelow, 117. 
McCarthy, George W., 1104. 
MaclIsaac, John L., 848. 
McPherson, Joseph B., 848. 
Mason, Eustace Cosmo, 1230. 
Matheny, Ralph C., 977. 
May, George William, 245. 
Mioton, Sidney Fitzhugh, 728. 
Monaghan, Frank Joseph, 1347. 
Moody, Thomas C., 848. 
Moore, William Alexander, 1104. 
Moss, Robert Everett, 1104. 
Mulcahy, Thomas A., 848. 
Mullen, Thomas R., 1104. 
Neff, Charles C., 848. 
Niess, Leonard, 608. 
O’Brien, Thomas Aloysius, 1104. 
O’Brien. William M., 728. 
Oliver, Lawrence Henry, 245. 
Owen, William Edward, 245. 
Page, Rosario J., 482. 
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Deaths, (continued). 
Parr, Lee E.. 977. 
Pattée, James J., 848. 
Peters, Amos Morris, 1230. 
Potter, George Benjamin, 608. 
Quinby, William O’Gorman, 848. 
Reckard, Hiram Leslie, 1230. 
Renninger, Abner R., 1230. 
Rhoads, Harmon Talley, 728. 
Ritter, Howard Murray, 1230. 
Rogers, Robert Merriam, 977. 
Rosenthal, Joseph Morris, 1473. 
Roth, William Fritchey, 977. 
Russell, Hiram B., 728. 
Sackrider, George P., 848. 
Sackrider, John Raymond, 1473. 
Sanderson, Herman Harvey, 1230. 
Sawyer, Walter Wesley, 245. 
Scales, Herbert Livingston, 977. 
Scott, Merle E., 1104. 
Seright, Thomas C., 1104. 
Shine, Francis Wayles, 1473. 
Sickel, Edward Wilson, 1104. 
Simmons, Ralph Hayward, 848. 
Smith, Edgar Francis, 977. 
Smith, Eugene, 1104. 
Sorell, Frank William, 728. 
Stephenson, Eugene T., 977. 
Strickler, David A., 848. 
Swan, Tyrus Eugene, 1230. 
Talmage, John Burr, 482. 
Taylor, Lillian Ethel, 117. 
Teehan, George Edward, 608. 
Thomson, William Johnstone, 245. 
Tiffany, DeForrest Elmer, 977. 
Tomkins, George Johnson, 977. 
Touchstone, Alexander Green, 1347. 
Tracy, John M., 1230. 
Trimble, Charles Elmore, 363. 
Van Wagner, Lee Cone, 1230. 
Wadley, Samuel Lynn, 363. 
Walker, Claude William, 1347. 
Waltz, Manford Repp, 977. 
Warren, Edmund L., 728. 
Warwick, Harold L., 977. 
Watts, Felton D., 1230. 
Westover, Robert Leland, 1347. 
White, Joseph Augustus, 608. 
White, Peter Cope, 1104. 
Wills, Leon Clifford, 363. 
Wolfe, Claude Thomas, 848. 
‘Woodruff, George F., 728. 
Woodruff, Thomas A., 848. 
Wootton, Herbert Wright, 728. 
Yazujian, Dikran M., 977. 
Zimmerman, George Abram, 1473. 

Denig’s plastic operation, see Trachoma. 

Depth perception, see Perception. 

Dermoids, corneoconjunctival, 698. 

Descemet’s membrane, see Cornea. 

Desensitization, with adrenalin, (219). 

to tuberculin, see Tuberculin. 

Deseptyl (p-aminobenzolsulphamid), in in- 
clusion-body affections of genital 
origin, (226). 

myopia from ingestion of, (1218). 

Diabetes, ocular complications of, (1341). 

cataract, (474). 


Diabetes, (continued). 
fundus, (825), (1100), (1470). 
retinal veins, (244), 570. 
retrobulbar neuritis, (348). 
with retinitis proliferans, 1311. 
Diagnosis, general methods of, (215), (458) 
(714), (957), (1211), (1447). , 


a effect of, on anterior segment, 
on eye, (217). 
and iontophoresis for glaucoma, (1083), 
in ophthalmology, (217), (220). 
in optic-nerve and retinal disease, (598). 
for retinal, hemorrhage, (244). 
tumor, (1094). 
Weve electrode, modification of, 322, 
and see Retinal detachment. 
Dictyoma, (1336). 
early, (1095). 
Dimitry suction syringe, tip for, (1084), 
Dinitrophenol cataract, see Cataract. 
Diphtheria of the eye, (1074). 
Diplopia, charting of, 569. 
monocular, 503. 
nasopharyngeal tumors and, (833). 
Doryl, effect of, pressure-lowering, (219). 
Drusen of optic nerve, see Optic nerve. 
Dutch East Indies, campaign against blind- 
ness in, (606). 
Dysostosis, craniofacialis (Crouzon), heredi- 
tary, 1014. 
multiplex (Hurler), and eye symptoms, 


and Morquio’s disease, (1101). 


Editorials— 
A.M.A. meeting, Section on Ophthalmol- 
ogy, 1941, 820. 
American Academy of Ophthalmology and 
Otolarngology, 1941 meeting, 1445. 
American Ophthalmological Society, 1941 
meeting, 819, 

Association for Research in Ophthalmol- 
ogy, 1941 meeting, 820. 

Bilateral cataract operation, 207. 

Change of editorship, The, 79. 

Changes in astigmatism, 1442. 

Dinner for Dr. Post, The, 84. 

Doryl in glaucoma, 1444. 

Exophthalmic ophthalmoplegia, 455. 

Expansion of aniseikonic clinics, 708. 

Familial macular dystrophies, 82. 

Fundus reflexes, 705 

Gentle art of reading a medical journal, 
The, 1069. 

Glaucoma survey, 1206. 

Gonioscopy in glaucoma, 1323. 

Heredity in refraction, 816. 

Industrial ophthalmology, 584. 

Iseikonic enthusiasm, 1321. 

Learning ophthalmology, 1320. : 

Metastatic carcinoma of the iris—diag- 
nosis, 

Ocular rheumatism, #06. 

Office practice, 456. 

Optics in the Middle Ages, 337. 

Ophthalmology in Brazil, 1066, 
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Pacific Coast Oto-Ophthalmological Soci- 


1941 meeting, 818. 
board of ophthalmology, 


A, 80. 

Personal health, 815. 

Prognosis in uveal sarcoma, 1064. 

Realistic orthoptic reports, 582. 

Selective draft and medical preparedness, 
The, 210. 

Spring ophthalmological meetings, The, 
19. 

compensated glaucoma, 83. 

Sulfanilamide compounds in ophthalmol- 
ogy, 339. 

Sulfanilamide locally for gonorrheal oph- 
thalmia, 453. 

Total color-blindness, 580. 

Two problems, 951 

Tuberculin reaction in ophthalmology, 
1067. 

Uveal disease, 1063. 

Visual zone, The, 579. 

Vitamin therapy in ophthalmology, 1325. 

War and ophthalmic literature, 711. 

What type of cataract extraction? 1443. 

William Mackenzie, 1204. 


Editorship, change in, 79. 
Einthoven, phenomenon of, and length of 


living eye, (106). 


Elastometer, ballistic, (236). 
Electrocardiographic alterations in essential 


hypertension, (102). 


Electroencephalography, eye movements in, 
463) 


in ocular affections, (458). 


Elliot’s operation, see Glaucoma. 
Embolism of central retinal artery, see Ret- 


inal blood vessels. 


Emphysema, orbito-palpebral, traumatic, 


(599) 


Encephalopathy, lead, choked discs in, 794. 
Enophthalmos, and orbital tumor, (1094). 


traumatic, see Injuries. 


Entropion, see Lids. 
Entoptic phenomena, (960). 


in polarized light, (460). 


Epinephrine, role of, in formation of in- 


traocular fluid, 1105. 


Epiphora, canaliculorhinostomy for, (1332). 


hypophyseal adenoma and, (1332). 
Jameson operation for, 944. 
muco-conjunctival canal for, (838). 


Episcleritis, see Scleritis. 
Epithelioma, of ciliary retina, (840). 


of conjunctiva, (1337). 
palpebral, (1334). 
of lid, irradiation treatment of, (354). 
of limbus, (1334). 
meibomian, (351). 


Erythema, bullosum (Stevens-Johnson dis- 


ease) involving eyes, (224). 
multiforme exudativa, ocular involvement, 


with conjunctivitis and stomatitis, (90), 
(963). 

nodosum, involving conjunctiva, (465). 

Eserine and pilocarpine, mechanism of, 

(1463). 
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Eskimo, Alaskan, corneal opacities in, (468). 
Eucalyptus for blepharitis, (837). 
Evipal-sodium, see Anesthesia. 
Evisceration, (349). 
combination curet and suction spoon for, 
(1449). 
with scleral implant and preservation of 
cornea, 71 
Exenteration, stump for prothesis, (1331). 
Exophthalmos, (1092). 
experimental, (476), (834). 
in hyperthyroidism, 527. 
first symptom of, 1423. 
malignant, after thyroidectomy, (106). 
pulsating, (1330). 
treatment, (1092). 
surgical, (1330). 
from tumor, (353), (355). 
unilateral, (477), 695, (835). 
pathogenesis and treatment of, (1092). 
from tumor, (353). 
Eye, allergy of, 759. 
anatomy of, 587. 
astrology and the, (846). 
cast-making of living, (1459). 
diseases of, blood-sedimentation rate in, 
(1212). 
gonococcal, (604). 
lysozyme in, (460). 
malarial, intravenous salt solution to 
demonstrate, (1212). 
mast cells in, (835). 
in Moscow, (1343). 
occupational, see Injuries. 
oxygen therapy of, (1450). 
scrofulous, carbohydrate metabolism in, 
(1100). 
sulfonamides in, see Sulfonamides. 
in Ydmurt, (1345). 
and ear inorientation and balance, (116). 
effect of, diathermy on, (217). 
prolonged administration of thyroid on, 
(1329). 
exchange of, between Amblystoma punc- 
tatum and Triturus viridescens, (362). 
function and structure of, 277, (599). 
hospitals, see Eye hospitals. 
infections of, see Infections. 
inflammation of, see Inflammations. 
influence of, on human psyche and physical 
make-up, (116). 
injuries of, see Injuries. 
innervation of, sympathetic and parasym- 
pathetic, (1345). 
length of living, Einthoven phenomenon 
and, (106). 
mercurochrome as antiseptic for, (714). 
microtomy of, (217). 
optimum working conditions for, (114). 
parasites in, see Parasites. 
pathology, classifications of, (606). 
pregnancy and, see Pregnancy. 
relation of central-nervous-system disease 
and, (361). 
size of blind spot after water-drinking test, 


(1466). 
and sleep, (1091). 
Eyeball and orbit, (106), (349), (476), (599), 
(834), (1092), (1330), (1472). 
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Eyeball, curvature of, (1459). 
displacement of, operation, (223). 
elasticity, measurement of, (236). 
transplantation of, (1330). 
wax modeling of, (361). 
Eye clinics, see Clinics. 
Eye, ear, nose and throat specialists, 822. 
Eye grounds, see Fundus. 
Eye hospitals, Kalinin, corneal transplanta- 
tion in, (592). 
Madras, trachoma data from, (467). 
Talsk, isothermic box in, (459). 
Eyelashes, trichiasis, Van Millingen’s knife 
for, (352). : 
Eyelids and lacrimal apparatus, (107), (351), 
(477), (600), (836), (1093), (1332). 
Eyelids, see Lids. 
Eye shields, Tovell, (93). 


Fibrohemangioma of orbit, transcranial ex- 
tirpation of, 75, (355). 
Fibroma of orbit, (110). 
Fibrosis of lacrimal caruncle, (226). 
Fields, see Visual fields. 
Filaria, see Parasites. 
Flicker, phrynosoma response to, (1103). 
visual, critical intensities for, (1450). 
Fluids, ocular, (96). 
distribution of sulfanilamide in, (959). 
role of epinephrine in formation of, 1105. 
Focal infection, teeth, retinitis and superior- 
rectus paresis in, (598). 
and see Nasal accessory sinuses. 
Forceps, epilation, (836). 
for intracapsular-cataract extraction, 689. 
Foreign bodies, see Injuries. 
Fovea, effect of dark objects in visual field 
on differentiation sensitivity of, (1215). 
of vertebrates, comparative histophysiol- 
ogy of, (362). 
Fuchs, gyrate atrophy of choroid and 
retina, 657, (976). 
neuritis papulosa, (976). 
Fundus, autofundoscopy, 1403. 
changes in, in diabetes, (825), (1100), 
(1470). 
in experimental anemia, (1337). 
inflammatory, differential diagnosis, 
(1468). 
in old injury, by sodium light, (1098). 
in optic-nerve atrophy seen by sodium 
light, (1090) 
in pituitary disease seen by sodium light, 
(1090). 
following splanchnectomy in malignant 
hypertension, (829). 
cholesterin crystals on, (101). 
in Cushing’s disease, (844). 
cysticercus in, (603), (604). 
hemorrhages, after sulfanilamide, (714). 
in hypertension, clinical, (102). 
essential, (102). 
malignant, (829). 
in functional psychosis after insulin-shock 
therapy, 26. 
reflexes, 705. 
photography of, see Photography. 
vascular affections of, 560. 


Fungus, aspergilli, etc., in corneal dj 
(1224 


rhinosporidium, (89), (720). 
Fusion, (720). 


aucher’s disease, biopsy of typical pj . 
culae, (464). 
Giza Memorial Ophthalmic Laboratory, 13th 
annual report, 341. P 
Glass blowers, xerosis of cornea in, (593) 
Glasses, see Spectacle lenses. ‘ 
Glaucoma and ocular tension, (99), (234) 
(472), (596), (725), (970), (1081), (1226)' 
(1462). : 
Glaucoma, 1194. 
acute, cataract with, (1227). 
~ effect of intravenous sodium salicylate 
in, (235). 
infiltration of stellate ganglion in, (234), 
mechanical factors in etiology of, 851, 
pathogenesis of, 1201. 
treatment of, 1198. 
biomicroscopy of anterior segment in, and 
choice of surgery, (1464). 
capsular, central lens capsule in, (970), 
exfoliation of anterior lens capsule in, 
(1081), (1467). 
cataract with, (1082). 
dislocated, (343). 
and iritis, 696. 
chronic, simple, 1313. 
“compensated,” 83. 
definition of, 1195. 
with drusen of optic disc, 1138. 
effect of, darkness on blind spot and 
angioscotoma in, (234). 
pilocarpine on light sensitivity of, 
(1464). 
elasticity of eyeball in, (236). 
elastotonometric curve in, (1463). 
electroencephalography in, (458). 
gonioscopy and, (1083), 1323. 
in prognosis and treatment, 1396, 
hemorrhagic, (345). 
hereditary tendency to, (472). 
iridocyclitis and hypopyon with, (1462). 
juvenile, 695. 
hereditary, (235). 
liver-function test in, (1082). 
malignant, 1195. 
metabolic studies of, (235). 
following mydriasis, 668, (970). 
and nevus flammeus, (1463). 
pathogenesis, of acute, 1201. 
of simple, 1202. 
primary, hereditary, (472). 
prodromal, adaptation test in early, (1462). 
retinitis pigmentosa with, (1470). 
secondary, histopathology ‘of, 564. 
Jensen’s chorioretinitis and, 561. 
size of blind spot in, after water-drinking 
test, (1466). 
spherophakia with, 247, 944. 
sugar-tolerance curves in, (1465). 
survey of, 1206. 
tension, changes in, in experimental ane- 


mia, (1337). 
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Glaucoma, (continued ). 
tension, (continued). 
effect of, choline bodies as collyria on, 


eserine and pilocarpine on, (1463). 
furfuryl trimethyl ammonium iodide, 
(235). 
iontophoresis on, (236). 
Meckel’s ganglion on, (971). 
muscular exercises on, (1081). 
normal intraocular pressure in therapy, 
(472). 
pituitary extracts on, (972). 
peripheral innervation of the iris on, 
596). 
pupillomotor drugs in, 
234). 
papilledema in, (105). 
during insulin coma, 1174, 
mechanism of, in mammalia, (1463). 
nerve pathways for regulation of, (1465). 
tolerance, (971). 
value of graphs of, 1200. 
and see Abstracts, section eight. 
traumatic, see Injuries. 
treatment, of acute, 1198. 
high-frequency currents, (472). 
medical, atropine, (725). 
doryl, 1444. 
splenic extract, (725). 
surgical, (1082). 
aftercare, (1468). 
choice of, (234), 768, (970), (971), 1199, 
(1464). 
dark-adaptation after, (971). 
cyclodialysis, anterior combined, 
(1227). 
gonioscopic observations after, 1026. 
inverted (Blaskovics’s), (99), (472). 
dialysis, conjunctival, for recurrent, 
788. 
diathermy and calcium ionization of 
the neck, (1083). 
effect of, on eye, 1203. 
iridencleisis, corneal hematoma after, 
(596). 
iridocorneosclerectomy, curved knife 
for, 804. 
iridotorsion, (234). 
optic-atrophy, progressive after, 1196. 
scleral incision for approach to shal- 
low anterior chamber, (235). 
sclerocorneal trephining (Elliot's), 
(472). 
drill trephine, (596). 
late results, (596). 
trephine sharpening, (235). 
value of gonioscopy in, 1392. 
uveitis with, 702. 
and see Abstracts, section eight. 
Glioma, 1354. 
of retina, bilateral, (838). 
heredity in, (478). 
prognosis, (355). 
treatment, diathermy coagulation, (839). 
radium, (838). 
Glucose in avascular ocular tissues, (836). 
Gonioscopy, binocular, (1211). 


Gonioscopy, glaucoma and, (1083), 1323, 
1392. 


Gonorrheal ophthalmia, see Ophthalmia. 
Graves’s disease, see Thyroid disease. 
Grenfell, Sir Wilfred Thomason, 86. 

Grenz rays, see Border rays. 

Groenouw’s corneal dystrophy, see Keratitis. 
Grosseteste, Robert, on optics, (114). 
Gumma, carcinoma of iris simulating, (355). 


Haidinger’s polarization brushes and ocular 
defects, (460). 
Hamblin-Dallés contact lens, see Spectacle 
lenses. 
Harada’s disease, (98), (1462). 
Hawaii, causes of blindness in (1102). 
Head injuries, see Injuries. 
Heart size, radiological, in essential hyper- 
tension, (102). 
Heerfordt’s uveoparotitis, see Syndrome. 
Heine’s cyclodialysis, see Glaucoma. 
Helmholtz, see Ophthalmoscope. 
Hematemesis, blindness following, (1090). 
Hematology, see Blood. 
Hematoma, corneal, (593), (596). 
of orbit, from hemophilia, (599). 
Hemeralopia, see Nyctalopia. 
Hemianopsia, bitemporal, traumatic, (348). 
cortical, (1091). 
after head injuries, (1472). 
homonymous, (348), 1313. 
from retinal arteritis, (349). 
Wollaston and, 1053. 
Hemophilia, hematoma of orbit in, (599). 
Hemorrhage, orbital, spontaneous, (1330). 
postoperative, K-avitaminosis in? (1449). 
preretinal, (824), 1311. 
retinal, in internal leishmaniosis, (1228). 
in newborn, (598), (1469). 
in cases of subarachnoid hemorrhage, 
(1469). 
subconjunctival, blood staining of cornea 
from, (968). 
— therapy for retinal-vein thrombosis, 
Hepatic disease, glaucoma and, (1082). 
Kayser-Fleischer ring with, 559. 
Heredity in ophthalmology, (1344). 
Herpes zoster ophthalmicus, ocular changes 
in, (226). 
experimental, (1459). 
sector corneal lesions in, (965). 
treatment, convalescent blood, (459). 
ultraviolet, (722). 
Heterochromia of iris, 200. 
Heterophoria, asthenopia and, (1218). 
measurement of, (1220). 
tests of, (961). 
High-frequency currents in ophthalmology, 
(958). 
Hill, Emory, 212. ; 
Hippel’s diease, see Angiomatosis retinae. 
Hirschprung’s disease, see Megacolon. 
Hissar, nightblindness in, (240). 
Histamine sensitivity, (459). 
History, see Ophthalmology. 
and see Astracts, section eighteen. 
Holth’s iridencleisis, see Glaucoma. 
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Homatropine, cycloplegia, see Cycloplegia. 
solubility of, (958). 
Hordeola, see Lids. 
Hormones, testicular, in treatment of 
myopia, (88). 
Hospitals, see Eye hospitals. 
Hotz operation for entropion, see Lids. 
Hyaloid artery, development of, (607). 
persistent, (607), (1081). 
Hyaloid membrane, persistent, (1087). 
Hydrocephalus, with megacolon and optic 
atrophy, (348). 
Hydrophthalmos, 696. 
relation with macrocornea, 
Hygiene, personal, 1326. 
Hygiene, sociology, education, and history, 
(114), (361), (605), (846), (1101), (1343). 
Hypertelorism, (349), 567, 928. 
with cleft palate and giant-cell tumor, 
(350). 
Hypertension, aneurysmal dilations of retinal 
arteries in, 
arterial, 325, (604). 
obliteration of central retinal artery in 
(824). 
clinical, the fundus in, (102), (103). 
essential, fundus changes in, (102), (829). 
and peripheral optic pathways, (105). 
ocular, see Glaucoma and ocular tension. 
Hyperthyroidism, see Thyroid disease. 
Hypertropia, occlusion, (1074). 
Hyphema after cataract extraction, 920. 
Hypogenitalism, gyrate atrophy of choroid 
and retina in, (595). 
Hypophysis, ocular symptoms from, in 
Basedow’s disease, (349). 
tumors of, 949. 
adenomata, 947, (1332). 
ocular symptoms from, syndrome of 
cavernous sinus, (47 6). 
Hypopyon, with iridocyclitis and glaucoma, 


keratitis, (229), (843). 
Hypotony, ocular, see Glaucoma and ocular 
tension. 


Ichthyosis, ocular, (95). 
Illumination, functional, in college, (1343). 
rational, (847). 
standardization of Snellen chart, 287. 
trans-, (216). 
and see Light. 
Illuminator, focal, 439. 
Implantation, plastic material for, 550. 
polyviol, (1448), (1449). 
vitallium, (1092). 
scleral, 71. 
Inclusion blennorrhea, see Blennorrhea. 
Inclusion body in trachoma, see Trachoma. 
Indelible-pencil injury, see Injuries. 
Industry, concept of visual performance in, 
(1102). 
injuries in, see Injuries. 
Infections, fungus, see Fungus. 
ocular, gonococcic, see Ophthalmia. 
pneumococcic, (721). 
sulfonamides in cases of, (1448). 


Infections, (continued). 
and see Focal infections. 
and see Nasal accessory sinuses, 
Inflammations, in inherited syphilis, (605) 
of posterior pole, (1468). ; 
rheumatic, of the eye, (1342). 
Infrared rays, injury of cornea and len 
from, experimental, (111). 
Injuries, et (355), (479), (601), (841), 
), (1337). ‘ 
alabaster, cement, and sand, experi 
(1340). 
anterior chamber, foreign bod in, 
berry thorn, (1097). 
glass membrane in, (843). 
xeroform ointment in, (843). 
anterior segment, penetrating, (358). 
— traumatic, with optic atrophy, 


bee sting, hypopyon keratitis from, (843), 
bullet wounds of a region, (359), 
burns, chemical, (480), (842). 
lye, experimental, (1098). 
hot sand, (357). 
treatment, (601). 
cod-liver oil, (1099). 
surgical, (356). 
cataract, electric, (1338). 
from ‘foregin body, (112). 
traumatic, (479), 566. 
operative technique for, 803. 
chemical, (359). 
chorioretinitis, central, traumatic, 559. 
compensation for, see Compensation 
rights. 
conjunctival, sulfathiazole reactions, (112). 
contusions, fundus lesion from, (13. 
hole in macula from, (355). 
transitory pupillary change, (1337). 
of cornea, bee sting, (843). 
birth, (843). 
burns, (601). 
irradiation, (111). 
dystrophy, from yperite, (841), (843). 
edema, traumatic, (842). 
perforating, (843 ). 
ulcer, from gold salts, (841). 
from yperite, (843). 
xerosis of, in glass blowers, (593). 
enophthalmus, traumatic, (1098), (1341). 
of eye, (1345). 
cephalic tetanus following, 1281. 
juvenile, results, (1340 
nonindustrial, 
penetrating, 1438 
perforating, (358), (843), (1097), (1098). 
rupture of posterior ciliary arteries, 
(358). 
war, (480). 
of eyelids, see lids. 
foreign body, anterior chamber, (356). 
in cornea, (84 
after removal, (1339). 
experimental, glass, 
intraocular, (602), (842), 1441. 
cataract formation from, (112). 
late extraction of, (1339). 
localization of, (480), (1097). 
diascleral illumination, (1339). 
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Injuries, (continued ). 


foreign body, (continued). 
intraocular, (continued ), 
localization, (continued). 
scleral projection, (1339). 
Trendelenburg’s stereoroentgenog- 
raphy, (359). 
Vogt's, (355). 
X-ray, (1340). 
magnetic, (602). 
electro-, (1097). 
magnet, (602). 
arcing eliminated in footswitch of, 
(479). 
of iron-nickel-aluminum _ alloy, 
(1098). 
removal, 330. 
anterior route, late results, (359). 
diascleral, (603), (1340). 
prophylaxis against retinal de- 
tachment, (1098). 
posterior route, 553. 
steel, retained and dilated pupils, 
330. 
nonmagnetic, copper, spontaneous ex- 
pulsion, (358). 
glass, (843), (1338). 
removal, (357), (480). 
from ciliary, body, (1099). 
gases, mustard, (357). 
ascorbic-acid effect on, 
(113) 
glaucoma, chronic, due to shock, (970). 
head, bullet wounds, 
cerebral metamorphopsia after, (1472). 
hemianopsia from, (348). 
syndrome of third ‘visual neuron, (1471). 
indelible pencil, (602). 
industrial, 584, (593), (841), (1343). 
legal medicine and, (606). 
prophylaxis from pitch injury, (601). 
from intolerance of gold salts, (841). 
iridocyclitis, alopecia from, (601). 
iridodialysis, traumatic, (602). 
surgical repair of, 943. 
keratoconus and, (228). 
lacrimal-gland luxation, (1098). 
of lacrimal sac, traumatic rupture, (113). 
of lens, 70. 
irradiation, (111). 
from trauma, 566. 
and see cataract. 
of lids, treatment, (1099), 1440. 
macular, hole, (355), 588, 697. 
from metrazol treatment, (112). 
myopia, from radium irradiation, (1339). 
from sulfanilamide, see Sulfanilamide. 
from nupercaine, (113). 
ophthalmia nodosa, hairy moss, (357). 
of orbit, (1099). 
aniline pencil, (602). 
firearm, X-ray diagnosis of, (1338). 
fractures, (601). 
pitch, (601). 
of retina, angiopathy, traumatic, (357), 
(358), 537. 
artery, with cerebral fat embolism, (356). 
degeneration of, experimental pigmen- 


tary, (602). 
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Injuries, (continued). 
of retina, (continued). 
detachment, (240), (241). 
from indirect trauma, (344). 
saponin, (111). 
of sclera, rupture, (1097), (1340). 
sella turcica, fracture of, with disturbance 
of hypophyseal function, (358). 
sphenoidal-fissure syndrome after, (356). 
sulfathiazole, (112). 
vitreous detachment, (1097). 
war, (480). 
gases, (357). 
penetrating, 1438. 
yperite, (841), (843). 
Insects, color vision in, (847). 
Instruments, sharp, sterilization of, 206, 624, 
(959). 
Insulin-shock treatment, ocular changes in 
26, 1174. 
Interstitial keratitis, see Keratitis. 
Intraocular fluids, see Fluids. 
Intraocular pressure, see Glaucoma. 
Iontophoresis, calcium, for enlarged blind 
spot, (1081), (1471). 
for glaucoma, (1083). 
effect of, on ocular tension, (236). 
quinine bisulphate, for recurrent trachoma 
after sulfanilamide treatment, (225). 
Irgamid, see Sulfanilamide. 
Iridencleisis, see Glaucoma. 
Iridocapsulotomy, scissors for, 915. 
Iridocyclitis, with Boeck’s sarcoid of lacrimal 
gland, 675. 
experimental, from bacteria in maper res- 
piratory tract of man, 645. (969). 
with hypopyon and glaucoma, (1462). 
tuberculous, X-ray treatment of, (970). 
Iris, aniridia, congenital, (471). 
atrophy of, high myopia and cataract with, 


changes in syphilis, (1462). 
coloboma, (223), (232), 329, 698, (1081). 
cyst of, spontaneous, (1226). 
dilator, cholinergic behavior of, 34. 
heterochromia of, 200 
peripheral innervation of, and intraocular 
pressure, (596). 
prolapse, trichloracetic acid for, (1214). 
pseudomelanomas of, 133. 
structure of, elastic, (1080). 
tumors of, see Tumors. 
vessel, dilated, with incipient cataract, 330. 
Iritis, acute, from sulfamide and vaccine 
treatment of blennorrhea, (99). 
cataract and glaucoma with, 696. 
nodular, 
recurrent, (99 
rheumatic, 706; (1342). 
tuberculous, see Tuberculosis. 
Iseikonic enthusiasm, 1321. 
Ishihara color plates, see Color plates. 


Jameson operation for epiphora, 944. 

Jaw- winking, see Syndrome. 

Jensen’s retinochoroiditis juxtapapillaris, 561, 
1429, 
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Kalinin Eye Hospital, corneal transplanta- 
tion in, (592). 
Kayser-Fleischer ring, hepato-lenticular de- 
generation, 559. 
Keloid of cornea, (601). 
Keratitis, allergic, experimental, effect of 
thyroidectomy and thyroxin on, (592). 
in ariboflavinosis, (481), (1079). 
band-shaped, 447. 
and uveitis in polyarthritis, 701. 
bullous, experimental, (1457). 
deep pustuliform, (722). 
disciform, 443. 
vaccinal, (94). 
epidemic, (230). 
and see Keratoconjunctivitis. 
herpetic, see Herpes. 
hypopyon, (229), (843). 
in inclusion conjunctivitis of newborn, 
(1076). 
interstitial, (966). 
sector, in herpes zoster ophthalmicus, 
(965). 
in syphilis, and allergy, (966). 
congenital, (837). 
tuberculous, Rubrophen treatment, 
(1226). 
from mumps, 655. 
neuroparalytic, (1079). 
after coagulation of gasserian ganglion, 
(1459). 
nodular (Groenouw’s), (93). (227). 
punctate, superficial, in Malaya, (1226). 
in Tasmania, (592). 
rheumatic, 706, (1342). 
role of trigeminus in, (1459). 
subepithelial leprous, (92). 
treatment, surgical, transplantation of cor- 
neal tissue, (1225). 
ulcerative, (1224). 
Keratoconjunctivitis, in Bolivia, 900 
epidemic, (228), (229), (469), 
(1225). 
punctate superficial, (92). 
scrofulous, seasonal effect on, (592). 
sicca, (838). (968). 
in vitamin-E-free dieted rats, (1100). 
Keratoconus, (88). 
hydrops of cornea complicating, (94). 
and injury, (228). 
relation of avitaminosis A and D to, 214. 
treatment, cautery, (93). 
surgical, (468). 
Keratoderma, (95). 
Keratoglobus, (88), 451. 
Keratoleptynsis, dystrophic marginal, with 
cavity, (468). 
Keratomalacia. cod-liver oil as local applica- 
tion in, (468). 
local action of oils containing vitamin A, 
(94). 
from vitamin-A deficiency, (966), (1225). 
xerophthalmia with, and bile deficiency, 
(1225). 
Keratome, 915. 
Keratoplasty, 1, (92), 139. 
Filatov’s, modified, (228). 
fistula of cornea with, 449, (1457). 


(1224), 


Keratoplasty, (continued).- 
with formalinized transplants, (92) 
at Kalinin Eye Hospital, (592), ; 
late results, (593). 
and see Cornea. 
Knife, corneoconjunctival, 322. 
ophthalmic, 1309. 
sclerectomy, curved, 804. 
for Van Millingen grafting, (352). 
Koch-Weeks bacillus, see Bacillus, 
Krukenberg spindle, 687. 
Kuhnt-Junius retinopathy, 1314. 


Lacquer in ophthalmology, (224). 

Lacrima, absence of, (965). 
antibacterial action of, lysozyme, (1094) 

on staphylococci, 635. 

Lacrimal apparatus, (1093). 
function of, capillary test of, (600). 
pathology of, treatment, (1093), 

surgery, (352), (353). 

Lacrimal canaliculi, anomaly of, (108). 
repair of, 941. 
stenosis of, (353). 
streptothrix infection of, 682. 

Lacrimal caruncle, fibrosis of, (226). 
retention cyst of, (1456). 
supernumerary, (1075). 

Lacrimal glands, dacryoadenitis, (352). 
diseases involving, (838). 
hypofunction of, 20, 698. 
sarcoid of, see Tumors. 

Lacrimal sac, dacryocystitis, see Dacryocy- 

Stitis. 
extirpation of, (1332). 
granuloma of, (108). 
oncocyte hyperplasia of, (1093). 
phlegmon, X ray for, (1333). 
tumors of, see Tumors. 

Lagrange operation, see Glaucoma. 

Lamina cribrosa, blood supply of, (1103). 

Laurence-Moon-Biedl syndrome, see Syn- 
drome. 

Leber’s disease, see Optic-nerve atrophy. 

Leishmaniasis, in eyelid, (1093). 
retinal hemorrhage in, (1228). 

Lens, abnormal, congenital, (1467). 

secondary glaucoma due to, (1084). 
absorption of, effect of diathermy on, (973). 
anomalies at posterior pole, (1097). 
biochemistry of, 70, 979, (1083). 

carbohydrate, role of calcium in metab- 
olism of, (974). 

cholesterol, 191. 

glucose, (836). 

lipid, 191. 

seasonal variations in, (973). 

melanoidin formation, (237). 

phosphates, acid-soluble, (596). ; 
oxidation of fatty acids of surviving, 
(972). 

proteolytic activity of, (1227). 

vitamins, 69. 

C, in cataractous and normal eyes, 
(1466). 
capsule, coronal striations in, (1085). 

exfoliation of, (1081), (1467). 

coloboma of, (473). 
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s, (continued). | 
a of dyes in, (343). ; 
dislocation of, and accommodation, 40. 
adherent to optic disc, (1468). 
anterior, 206. ; 
in arachnodactyly, see Marfan’s syn- 
drome. 
as isolated factor in, (474). 
congenital, bilateral, 701. 
with prolapse of ciliary body, (1467). 
separation of zonular lamella from, 694. 
and see Injuries. | 
ectopia, see dislocation. 
effect of,-calcium deficiency on, (236). 
* “hydrogenation of naphthalin on, (237). 
extraction, in high myopia, 519, (972). 
without iridectomy, (474). 
globular, anterior, developed at puberty, 
(974). 
congenital, with brachydactyly, 247. 
injuries, see Injuries. 
lesions in eye contusions and perforations, 
see Injuries. 
opacities of, adrenal induced, (239), (974). 
and experimental calcium deficiency, 611. 
experimental, (1083). 
origin of, by induction in salamander, 
(238). 
persistent vascular tunic of, (975). 
pigmentation of, posterior, 687. 
reaction of, to infrared rays, (111). 
and vitamins, 69. 
zonular layer, anatomy of, (1103). 
and see Cataract; and see Abstracts, sec- 
tion nine. 
Lenses, see Spectacle lenses. 
Leprosy, ocular involvement of, (92), (1454). 
Leptotrich staining, (458). 
Leslie Dana award to Dr. Arnold Knapp, 
849. 
Leucoma, amelioration of, (595). 
experimental, (1080). 
Leukemia, ocular changes in, (1341). 
Lids, anomaly of, 698. 
border disease, ultraviolet irradiation for, 
(722). 
in Chagas’s disease, (844). 
chancre of, (351). 
coloboma of, 186, 203. 
ectropion, cicatricial, effect of testicular 
extract on, (1333). 
surgical repair of, 944. 
from meibomian epithelioma, (351). 
operation for, (108). 
emphysema of, following fracture of 
frontal sinus, (351) ). 
entropion, spastic, 204, (352). 
treatment, surgical, (1093). 
trachomatous, treatment, 298, (837), 
(1332). 
insertion of levator palpebrae muscle, 
(600), 749. 
leishmaniasis, (1093). 
Marcus Gunn syndrome, see Syndrome. 
plastic surgery of, (1333). 
placenta for, (1332). 
restoration, 204 
of upper, 46. 


Lids, (continued). 
ptosis, operations for, (600). 
Eversbusch, (600). 
relation of orbicularis and levator, (837). 
as shock tissues in allergy, (1093). 
sporotrichosis of, (1332). 
style, false, (836). 
synkinesis of, (837). 
syphilitic involvement of, (351), (837). 
tarsus, see Tarsus. 
tumors of, see Tumors. 
upper, unilateral spasmodic retraction of, 


( 
Light, polarized, (460). 
entoptic phenomena in, (460). 
ocular phenomena produced by, (1216). 
sense, effect of vitamins on, (1219). 
sensitivity, effect of pilocarpine on, in 
glaucoma, (1464). 
sodium, macular lesions seen by (216), 
(827), (1090), (1098). 
ophthalmoscopy by, (957). 
in pituitary disease, (1090). 
Limbus, leproma of, (1454). 
tumors of, see Tumors. 
Liver disturbances, see Hepatic disease. 
Lizard (phrynosoma), flicker response in, 
(1103). 
en, visual, neural mechanisms of, 


Los Angeles Society for Ophthalmology and 
Otolaryngology, 1440. 
Louisiana, blindness in, (846). 
Lucite, diagnostic contact lens of, (215). 
for implantation, 550. 
Lupus erythematosus, ocular changes in, 
(230). 
Lymphadenosis, ocular tumor with, (600). 
Lymphoblastoma of orbit, (1334). 
Lymphocytoma, ocular, (354). 
venereum, ocular, (721), 
(835). 
corneal ulcer with, 161, 335. 
Lymphogranulomatosis, ocular complica- 
tions of, (838). 
Lymphoma of conjunctiva, (109). 
Lysozyme, (1094). 
in ocular disease, (460), 635. 


Mackenzie, William, 1204. 
Macrocornea and hydrophthalmus, (1225). 
Macula lutea, changes of, unilateral, 1312. 
degeneration of, disciform, 697, (828). 
juvenile, 702. 
Kuhnt-Junius, 559. 
dystrophy, familial, 82, (103). 
hole in, central, inflammatory, 1311. 
traumatic, see Injuries. 
initial lesions of, seen with sodium light. 
(216), (827), (1090), (1098). 
lesions of, 1315. 
of monkey, demonstration of an absorp- 
tion color curve in, (116). 
Maddox-rod test, 156. 
Magnet, see Injuries. 
Maklakov tonometer, (1226). 
Malaria, ocular symptoms in, (603). 


| 
| 


4 Malaya, epidemic superficial punctate kera- 
titis in, (1226). 

Malingering, (1345). 

Marcus Gunn syndrome, see Syndrome. 
3 Marfan’s syndrome, see Syndrome. 
mi Mariotte, blind spot of, (1211). 
Marx-Schmidt drinking test, see Glaucoma. 
Mast cells in ocular pathology, (835). 
Mecholyl, effect of, on glaucoma, (219). 
Meckel’s ganglion, relation of, to accommo- 

dation and intraocular pressure, (971). 

Medical journal, art of reading, 1069. 
—- Krukenberg’s spindle with, 


and sporadic megalocornea’_ globosa, 
). 


Megocolon, optic atrophy with, (348). 
Melanocarcinoma of choroid, (1096). 
Melanoma of ciliary body, benign, (109). 
Melanosarcoma, of choroid, (346), 
(1334). 
- of eyeball, (838). 
of orbit, (109). 
Bh of retina, diathermy treatment of, (1094). 
of uvea, (111), (840). 
Melanosis, of conjunctiva, malignant change 
in, 808. 
of eye, (838). 
congenital, (98). 
histology, (354). 
Meningitis, pneumococcus, following pneu- 
mococcic conjunctivitis, 1434. 
Menstruation, scotoma associated with, 507, 
(833). 
Mercurochrome as antiseptic in eye, (714). 
Mercury, oxycyanide, for trachomatous pan- 
nus, (966). 
yellow oxide of, bactericidal action of, 
(1214). 
Metals, magnetic properties of various, (602). 
Metamorphopsia, due to brain tumor, (1091). 
after head injury, (1472). 
Microcephaly, congenital retinal folds and, 


Microcornea, (223). 
Microphthalmos, unilateral, with tumorlike 

neuroglial proliferation, 1436. 

Microscopy, fluorescence, of ocular tissues, 
(1447). 
Microtomy of eye, (217). 
' -Migraine, ophthalmic, (89), 812, (844). 
ophthalmoplegic, with iris and aqueous in- 
volvement, (1220). 
Mikulicz’s disease, (838). 
4}. Minnesota Academy of Ophthalmology and 
Otolaryngology, Section on Ophthalmol- 
ogy, 71, 703. 
Minnesota, causes of blindness in, (847). 
Miosis, see Pupils. 
Molluscum contagiosum of cornea, (1460). 
Mongols, luetic ocular diseases among, (360). 
Monkey, absorption color curve in macula 

of, (116). 

i Morquio’s disease, ocular findings in, (1101). 
14 Moscow, ocular diseases in, (1343). 
Mucopolysaccharide acid of cornea, relation 

to “spreading factor,” (93). 
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Mucous-membrane transplantation, (91) 
and see Trachoma. 
Mumps, keratitis due to, 655. 
optic neuritis after, (830). 
Muscles, balance, at reading distanc 
routine test of, (464), 703.” 
test 156. 
isturbances of, in neuro-ophth ‘ 
conditions, 813. almologic 
effect of alcohol on, (599). 
712. 
isturbance of motility in hyperthyroid. 
ism, (1452). 
in myasthenia gravis and hyperthyroid. 
ism, 75 
_ neuromuscular transmission in, (1345) 
injuries of, see Injuries. : 
insertions of superior oblique and retinal 
tears, (826). 


ee analogy of, with heart muscle 
471 


pharmacologic behavior of, 34, (222). 
oculomotor-nerve paralysis, naso- 
pharyngeal tumors, (833). 
operations on, for absence of inferior rec. 
tus, (223), (224). 
advancement, (224). 
tendon transplantation for paralysis of 
external rectus, (462). 
transposition of, in monkeys, 1115, 
paralysis, of abducens, see Abducens. 
of abduction, with retraction of eyeball, 
(1220). 
diplopia charting in, 569. 
divergence, 556. 
of external muscles, preservation of con- 
vergence with, 544. 
rectus, following dental _ infection, 
following spinal anesthesia, (462), 
(719) 


tendon ‘transplantation for, (462). 
surgical treatment of, (1073). 
Mydriatics, glaucoma following the use of, 
668 


platyphyllin, (715), (716). 
principle in Datura arborea, (1213). 
—— gravis, external ophthalmoplegia 
in, 75. 
Myoma of ciliary body, (110). 
Myopia, (718). 
avitaminosis and, 408. 
corneal scars and, (724). 
development and prevention in U. S. Naval 
Academy, (1102). 
high, iris atrophy and cataracts with, 559. 
lens extraction in, 519, (972). 
osmotherapy, (1217). 
Lindner theory of, criticized, (223). 
origin of, (1451). 
progressive, keratoconus and keratoglobus, 


temporary, from sulfanilamide, (217), 323, 
(461), 567, (715), 895, 935, (1218), (1219). 
treatment by testicular hormones, (88). 


Naphthalene for blepharitis, (837). 
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al accessory sinuses, ocular affections 
(350), (599). 
fracture of frontal, lid emphysema after, 
351). 
lesions, (1228). 
retinal detachment, (1228). 
pathology of, effect of operative windows 
on, 
tumors of, see Tumors. 
and see Focal infections. 
Nasopharynx, malignancies of, ocular symp- 
toms from, (833). ; 
Nematode worm in anterior chamber, (113). 
Nerves, ciliary, in the human, (1346). 
pathways, principal, 1207. 
third, regeneration of, and ocular motility, 
(1461). 
sixth, see Abducens. 
Neuralgias, facial, tuberculin therapy, 86. 
Neurinoma of-orbit, (1337). 
Neurofibroma of oculomotor nerve, (1334). 
Neurofibromatosis (Recklinghausen’s), in- 
volving ocular structures, with choroidal 
neoplasm, (1337). 
of lids, (479). ; 
with orbital neurinoma, (1337). 
retinal, (478). 
surgical treatment of, 1437. 
and tumors of optic nerve, 1144. 
Neuromyelitis optica, 200, (347). 
Neuromyoarterial glomus tumor of eyelid, 
839). 
subjects, 200, 813, 
823. 


Nevus flammeus and glaucoma, (1463). 

New England Ophthalmological Society, 72, 
200, 331, 452, 704, 949. 

New York Eye and Ear Infirmary, Ophthal- 
mological Department, 446. 

New York Society for Clinical Ophthalmol- 
ogy, 67, 69, 203, 441, 566, 811, 1316, 1438. 
News Items, 117, 245, 363, 482, 608, 728, 848, 

977, 1104, 1230, 1347, 1473. 

Night blindness, see Nvctalopia. 

Nyctalopia, determination of, (242), (1328). 
experimental, color field in, (1451). 
functional, etiology and treatment, (1468). 
in Hissar, (240). 

Nystagmus, miner’s, (719). 
dynamics of, (1453). 
in Netherlands coal fields, (962). 


Obituaries— 

Grenfell, Sir Wilfred Thomason, 86. 
Hill, Emory, 212. 

White, Joseph A., 1208. 

Wolfe, Claude Thomas, 955. 
Woodruff, Thomas Adams, 1209. 
Wootton, Herbert Wright, 1072. 

Occlusion by laquered lens, (224). 

Ocular infections, see Infections. 

Ocular movements, (89), (223), (462), 485, 
619, (719), 741, (961), (1073), (1219), 
(1451). 

optic-nerve traction during, (1087). 
and see Muscles. 

Oculogyric crises, 1000. 


Odessa Medical Institute, electromagnetic 
operations in, (1097). 

Office practice, (115), 456. 

Ointments, container for ophthalmic, 933. 
ophthalmic, bactericidal properties of, 
(1214). 

Onchocercosis, see Parasites, 

Operations, ocular, (218), (605). 
conjunctival flap at limbus in, (219). 
delirium after, (459). 

and see Surgery; and see Abstracts, section 
two; and see also under individual sub- 
jects, such as Cataract, Glaucoma, Ret- 
ina, or the personal name associated with 
the particular operation. 

Ophthalmia, gonorrheal, (604). 
bilateral, 690. 
relation of adult, to vitamin-A content of 

blood, (91). 
treatment, 879. 
sulfamides, (99), (721), (1076), (1448), 
(1449), (1454), (1455). 
local application, 314, 453. 
prevention of blindness from. 
prophylaxis, (1222). 
ampoules for silver-nitrate solution, 
(227). 
therapy, 879. 
sulfanilamide, (464). 
local application, (466). 

nodosa, see Injuries. 

sulfonamide treatment of, (1456). 

sympathetic, see Sympathetic ophthalmia. 

Ophthalmodynamometry of retinal circula- 
tion, (1089). 

Ophthalmoeikonometer measurements, re- 
peatability of, (461). 

Ophthalmological Societies— 

American Academy of Ophthalmology and 
Otolaryngology, 1941 meeting, 1445. 

American Medical Association, Section on 
Ophthalmology, 1941 meeting, 820. 

American Ophthalmological Society, 1941 
meeting, 819. 

Chicago, 325, 558, 694, 943, 1311. 

Colorado, 74, 329, 701. 

Los Angeles, 1440. 

Minnesota, 71, 703. 

Netherlands, 99 meetings, (114). 

New England, 72, 200, 331, 452, 704, 949. 

New York Eye and Ear Infirmary, Oph- 
thalmological Department, 446. 

New York Society for Clinical Ophthal- 
mology, 67, 69, 203, 441, 566, 811, 1194, 
1316, 1438. 

Ophthalmological Society of Australia, 
1940 meeting, 954. 

Philadelphia, 75, 335, 561, 946, 1434. 

Pacific Coast Oto-Ophthalmological Soci- 
ety, 1940 meeting, 457; 1941 meeting, 818. 

Research, 820; and see Association for 
Research on Ophthalmology. 

Royal, 570, 806, 1318. 

Saint Louis, 206, 443, 939, 1437. 

Ophthalmologists and occultists, (846). 
and personal health, 815. 
thoughts on office practice, (115), 456. 


3), 
gic 
id- 
id- 
). 
lal | 
le, | 
| 
0- 
| 
of 
1, 
l- 
| 
- 
| 


| 


XXxXii SUBJECT INDEX 


Explanation: Numbers in heavy type refer to original articles, parenthetic numbers to abstracts 


Ophthalmology, bee venom in, (1449). 
in Brazil, 1066. 
centers in America, (605). 
heredity in, (1344). 
history of, fifty years in the U.S. (1101). 
industrial, 584. 
lacquer in, (224). - 
learning, 1320. 
leprosy in, see Leprosy. 
literature, war and, 711. 
in medicine, (1344). 
medico-legal, 211. 
moulage in, (361). 
preventive, (116). 
sulfanilamide compounds in, see Sulfona- 
mides and Sulfanilamide. 
textbooks of, 585, 1071. 
tuberculin reaction in, 1067. 
value of yellow light in, (216). 
vitamin therapy in, see Vitamins. 
in wartime, (115), (1102). 
and see Abstracts, section eighteen. 
Ophthalmoplegia, exophthalmic, 455, (961). 
external, complete, preservation of eleva- 
tion of eye to corneal stimulus in, 


in myasthenia gravis, 75. 
in nasopharyngeal tumor, (833). 

Ophthalmoscope, binocular, (1212). 
Helmholtz, ninety years of, (1343). 

Ophthalmoscopy, auto-, 1403. 
diagnosis of cardiovascular disease and, 

(827). 
narrow beam of light for, (1448). 
simple method of, (458). 
yellow light, (216), (957), (1090), (1098). 

Optic agnosias, (220). 

Optic chiasm, see Chiasm. 

Optic nerve and toxic amblyopias, (104), 
(346), (475), (598), (830), (976), (1090), 
(1329), (1470). 

Optic-nerve atrophy, calcified carotid artery, 

cupping, and low tension with, (347). 
in exophthalmic goiter, (1091). 
eye ground in sodium light in, (1090). 
after hematemesis, (1090). 
Leber’s, (344). 

cured by neurosurgery, (347). 
marble bones and, 874. 
megacolon and hydrocephalus with, (348). 
in pernicious anemia, (1090). 
after glaucoma operation, 


retinitis pigmentosa and, 559. 
syphilitic, treatment, 119, (1471). 
retrobulbar atropine sulfate, (1090). 
tryparsamide, (348). 
traumatic asphyxia with, 808. 
Optic nerve, aplasia of, 561. 
blood-vessel structure of, (475). 
coloboma of, in human embryo, 395. 
degeneration of, from prolonged adminis- 
tration of thyroid, (1329). 
disc, Bergmeister’s, variations in develop- 
ment and regression of, (607). 
choked, from brain tumor, 942. 
in cerebral pseudotumor, (360). 


Optic nerve, (continued). 
disc, (continued). 
choked, (continued). 
cerebral symptoms and, in b] 
crasias, 1374, . ood dys. 
diagnosis of, angioscotome i 
(216). 
in lead encephalopathy, 794, 
drusen formation in, (1090). 
and choroidal melanosarcoma, (346) 
glaucoma associated with, 1138, ; 
related to tuberous sclerosis, (104), 
edema of, in ocular hypotony, (105), 
disease, and dark adaptation, (1471), 
retrobulbar injections of atropine and 
strychnine with diathermy for, (59g) 
histologic structure of, (1103). 7 
intracranial, modes of compression of 
(347). 
traction on, effect of retina during oc 
rotation, (1087). — 
tumors of, see Tumors. 
and see Brain tumors. 
X-ray examination of, (104). 
Optic neuritis, acute, sudden transitory blind. 
ness from, (832). 
after mumps, (830). 
papulosa (Fuchs), (976). 
retrobulbar, (104). 
choroidal perithelioma simulating, (354), 
early sign of pernicious anemia, (347), 
sodium-nitrite therapy for, (346). 
from tissue anoxia, (831). 
toxic, dental infection, (598). 
and see Neuroretinitis. 
sinus involvement, (1228). 
Optic tracts, blood-vessel structure of, (475), 
lesions of, electric examination of occipi- 
tal region in, (215). 
peripheral, general hypertension and, 
(195). 
Optico-ciliary neurectomy, (1331). 
aa Robert Grosseteste writer on, (114), 
337. 
in the Middle Ages, 337. 
Orbit, actinomycosis of, (350). 
anatomy of, 587. 
aneurysm of, cirsoid, (477). 
cellulitis, Ludwig’s angina with, after 
molar extraction, (1472). 
cyst of, dermoid, (477). 
emphysema, (599). 
hematoma of, from hemophilia, (599). 
hemorrhage, (1330). 
hyperostosis of, 1005. 
implants, see Implantation. 
injuries of, see Injuries. 
phlegmon of, (1092). 
prothesis for, (1331). 
pseudotumors of, (477), (599). 
bilateral, inflammatory, (1472). 
tumors of, see Tumors. 
and see Abstracts, section thirteen. 
Orbital apex syndrome, see Syndrome. 
Orthoptic exercise, (223), 1022, (1451), 
(1453). 
cooperative ophthalmic laboratory for, 
1057 
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Orthoptic exercise, (continued). 
home training in, 1299. ; 
at Milwaukee Children’s Hospital, 1019. 
actical, 588. 
alistic reports of, 582. 
results of, (962). 
and surgical correction of strabismus, 
418. 
nd see Strabismus. 
Oemotherapy for high myopia, (1217). 
Osteitis deformans, angioid streaks with, 
1469). 
cataract in, 1318. 
Oxycephaly, ocular involvement in, (238). 
and see Dysostosis. 
Oxygen therapy of eye disease, (1450). 


Pacific Coast Oto-Ophthalmological Society, 
1940 transactions, 457; 1941 meeting, 818. 
P-aminobenzolsulfamid, see Deseptyl. 
Pan-American board of ophthalmology, 80. 
Pan-American Congress of Ophthalmology, 
1940 meeting, papers presented before, 900, 
920, 1005, 1144, 1185, 1281, 1392, 1396. 
Pannus, see Cornea; and see Trachoma. 
Panophthalmitis, following operation for 
retinal detachment, (826). 
tuberculous, (95), (1331). 
Papaverine as a collyrium, (219). 
Papilla, see Optic nerve. 
Papilledema, see Optic nerve. 
Papilloma of conjunctiva, (108). 
Pappataci fever, ocular complications of, 
361). 
Bilharzia, (1454). 
Filaria, bancrofti, (113). 
loa, (361). 
onchocercosis, (481), 1185. 
Schizotrypanum, cruzi, (844). 
and see Abstracts, section seventeen. 
Paratrachoma, (722). 
Paredrine, solubility of, (958). 
and see Cycloplegia. 
Parinaud’s conjunctivitis, see Conjunctivitis. 
Parotitis, epidemic, ocular involvement, 
(1099). 
Pemphigus, ocular, 450, (963), (1222). 
Pentothal sodium anesthesia, (1215). 
Perception, color, anisochromatopsia, con- 
genital, (88). 
and see Abstracts, section three. 
depth, meaning and measurement of, 811. 
modified Perlia test, for middle dis- 
tance, (221). 
in relation to perspective, (222). 
Perithelioma of choroid, (354). 
Perlia test, see Perception. 
Petit, diplobacillus of, see Bacillus. 
Phakoma, retinal, (478), (1335). 
Philadelphia College of Physicians, see Col- 
lege of Physicians of Philadelphia, Section 
on Ophthalmology. . 
Phlyctenulosis, blood titre in, (962). 
carbohydrate metabolism in, (1075). 
Phorias, see Strabismus. 
Phorometer and accommodation rule com- 
bined, (1219). 
Photography, of fundus, (216). 
color, (216). 


Phototherapy, see Ultraviolet. 

Physiologic optics, refraction, and color 
vision, (88), (220), (460), (716), (959), 
(1215), (1450). 

Physiologic optics and the patient, 442. 

Pilocarpine, effect of, on intraocular pres- 
sure, (1463). 

on light sensitivity in glaucoma, (1464). 
Pituitary, disease, see Hypophysis. 
extracts, effect of, on tension and pupil, 
(972). 
Plasmocide, effect of prolonged therapy on 
eye, (1213). 
ocular disease from, therapy of, (1330). 

Plastic surgery, see Surgery. 
and see under the various tissues and 

adnexa. 

Plosypyviiin, mydriatic properties of, (715), 

16). 

Pneumothorax insufflation, followed by 
blindness, (833). 

Post, Lawrence T., dinner for, 84. 

Pregnancy, ocular involvement in, (1341). 

Prisms of thermoplastic material, (221). 

Proctocain anesthesia, see Anesthesia. 

Proptosis, see Exophthalmos. 

Prostate, carcinoma of, metastatic to eye, 
(353). 

Prothesis, individually molded, (106). 
orbital, (1331). 
for plastic operations (porcelain), (716). 
stump for, and optico-ciliary neurectomy, 

(1331). 

Prowazek-Halberstaedter bodies, see Inclu- 
sion bodies. 

Psammoma of orbit, 664, (1095). 

Pseudopemphigus, (1222). 

Pseudotumor, cerebro-pituitary origin of, 

(360). 
of orbit, (477), (599), (1472). 
pseudoglioma of retina, 164. 

Pseudoxanthoma elasticum and _ angioid 
streaks of the retina, see Retina. 

Pterygium, (91), 790. 
histopathology of, (1222). 
operation for, (91), (465), (591), 790, 

(1455). 
mucous-membrane grafts, (91). 

Ptosis, see Lids. 

Pupil, Argyll Robertson, (969), (1461). 
corectopia, bilateral, congenital, (471). 
dilation of, centers of, (1345). 

from retained steel, 331. 
effect of pituitary extracts on, (972). 
miosis, congenital, (99) 
pupillometer, see Pupillometer. 
reaction of, efferent pathway of, (724). 
size of, in experimental anemia, (1337). 
tonic, (969). 

site of disturbance in, (595). 

in syphilis, (1462). 

Pupillary membrane, persistent, with other 
malformations, (232), (471). 

Pupillometer, entoptic, 1431. 

Purkinje figure of Walker, 1403. 

Purtscher’s traumatic retinal angiopathy, 
537. 
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Quinine amblyopia, (346). 
in children, (346). 


Rabkin’s polychromatic plates, see Color 
blindness. 

Radiography, see X rays. 

Radium treatment, for glioma retinae, (838). 
for palpebral epithelioma, (354) 
transitory myopia from, (1339). 

Rayleigh’s interval, effect of adrenalin on, 
(222). 

Rebates, 951. 


Recklinghausen’s disease, see Neurofibroma- 


tosis. 

Refraction, 640, (960). 
abduction and adduction ratio and, 1438. 
accommodation and convergence in, sig- 

nificance of, 560. 
astigmatism, bicylindrical-combination test 
of, (717). 
crossed-cylinder and line-chart tests of, 
(223), 441. 
contact-glass, 443, (717). 
cycloplegia in, see Cycloplegia. 
cross-cylinder, (222), 441, (461). 
rotary, 438. 
simultaneous comparison and, 822. 
errors of, in twins, (1219). 
heredity in, 816. 
muscle-balance test in, (464), 703. 
retinoscopy, (1218). 
sensitometric, (1217). 
significance of Sturm’s interval in, 413. 
skiascopy, 579, 713. 
and see Abstracts, section three. 

Respirators, optical appliance for use with, 
(960). 

Reticuloma of conjunctiva, (1336). 

Retina and vitreous, (101), (239), (344), 
(474), (597). (824), (975), (1085), (1228), 
(1328), (1468). 

Retina, absence of, and of choroid, (474). 
angioid streaks of, (1087), (1229), (1328). 

with osteitis deformans, (1469). 
with pseudoxanthoma elasticum, (345). 
angiomata of, (240). 
atrophy of, gyrate, 657, (976). 
in hypogenitalism, (595). 
changes in, angiospastic, 1312. 
diabetes, see Diabetes. 
seen with sodium light, (216), (828), 
(1090), (1098). 
circulation in, ophthalmodynamometry in 
study of, (1089). 
degeneration of, experimental, (598). 
hereditary, familial, (240). 
Leber’s (344). 
from prolonged administration of thy- 
roid, (1329). 
diseases of, (830). 
edema of, (1470). 
and change in electric retinal sensitivity, 
(1089). 
effect of optic-nerve traction in ocular ro- 
tation on, (1087). 
external limiting membrane, relation of, to 
Verhoeff’s membrane, (1103). 


olds of, congenital, and micr 
(825). ocephaly, 
hemorrhage in, diathermy for, (244) 
in internal leishmaniasis, (1228), 
in newborn, (598), (1469). 
preretinal, (824), 1311. 
in subarachnoid hemorrhage, (1469) 
lesions of, from indirect trauma, see In. 
juries. 
macula, see Macula lutea. 
neuroepithelium of, structure and histo. 
chemistry of, (1345). 
periphlebitis, tuberculous 
(830). 
photography of, see Photography, 
pigment, migration of, (1219). 
pigmentation of, grouped, 560. 
rents in, see Retinal detachment. 
rods and cones, 821. 
striae, after detachment, (826). 
structure of, (605), (1345). 
technique of surgery, (829). 
tonometry of, see Retinal blood vessels, 
vascular connective-tissue layer between 
pigment epithelium of, and lamina vitrea, 
(1345). 
visual purple of, cataphoretic mobility of, 
(1215). 
molecule, weight of chromophore carrier 
in, (221). 
vitamins and, (243). 
— vessels, anatomy of finer, 
). 
arteries, arteriosclerosis of, 325. 
blood pressure in, instability of, from 
carotid sinus, (244). 
central, aneurysmal dilatations of, in 
hypertension, (239). 
embolism of, (830). 
acetylcholine in, (975). 
obliteration of, in arterial hyperten- 
sion, (824). 
obstruction of, 943. 
tension of, in cranioencephalic trau- 
matism, (597). 
occlusion of, (345). 
spasm of, (241), (345), (828). 
superior temporal, embolism of, 936. 
autoretinovasoentoscopy, 1403. 
caliber of, effect of anoxia and high con- 
centration of oxygen on, (102). 
changes in essential hypertension, (102), 


etiology of, 


(103). 
crossing of, (975). 
; disease of, X-ray therapy of, (241). 
/ veins, central, pressure in, (1088). 
thrombosis, (103). 
heparin in, (598). 
tubercle obstructing, (345). 
changes in, in diabetes with arterial hy- 
pertension, (244). 
lesions of, cleavage of retina and, (244). 
pulsation of, (1087). 
thrombosis, (830). 
treatment, (1088). 
X-ray, (241). 


/ | 
| 
! 


SUBJECT INDEX XXXV 


Explanation: Numbers in heavy type refer to original articles, parenthetic numbers to abstracts 


Retinal detachment, (101), (243), (830). 

and accident, (240), (475). 

acetylcholine production in, (1086). 

adhesion between retina and vitreous in, 
(824). 

in aphakia, (237). 

bilateral, in progressive papillo-retinal 
dema, (825). 

electric sensitivity in, (240). 

electroencephalography in, (458). 

equatorial scleral staphyloma and, cured, 


etiology and pathology of, 74. ; 
holes (rents, tears), closure of posterior, 


insertions of superior oblique muscles 
and, (826). 
localization, (1085), (1099). 
seen with sodium light, (828). 
idiopathic and traumatic, 702. : 
prophylactic, in threatened separation, 
1468). 
centralis angiospastica and, 
(1469). 
from sarcoma of choroid, (841). 
serosa allergica and, (1469). 
and sphenoidal sinusitis, (1228). 
staphyloma with, excision, 403. 
traumatic, (240), (241), (475), 702. 
treatment, operations, diathermy, (101), 
(1089). 
high-frequency currents, (958). 
results after, panophthalmitis, (826). 
remote, (1229). 
at Washington University School of 
Medicine, 445. 
vitreous, zonule, and ciliary processes 
in relation to, (827). 
Retinal periphlebitis, tuberculous, (345). 
Retinitis, diabetic, (348), (825). 
clinico-pathologic study of, 570. 
exudative, Coats’s, 562 
senile macular, (102). 
hypertensive, (103). 
seen with sodium light, (827). 
macular, juvenile exudative, 695. 
metastatic, (826). 
pigmentosa, (830), (1086). 
glaucoma with, (1470). 
hereditary, (344). 
with optic atrophy and cataracts, 599. 
pathogenesis of, (830). 
peripheral vascular picture in, (474). 
treatment of, retrobulbar atropine sul- 
fate, (1086). 
proliferans, 1438. 
with diabetes mellitus, 1311. 
spasm in, (345). 
tuberculous, (1342). 
and see Neuroretinitis. 
Retinoblastoma, see Glioma. 
Retinochoroiditis, Jensen’s, see Chorioret- 
initis. 
Retinography, see Photography. 
Retinoscopy, see Refraction. 
Rheumatism, ocular, 706. 
and see Arthritis; and see Inflammations. 
Rhinosporidium, see Fungus. 


Riboflavin, see Vitamin Bz. 

Rickets, adult, see Osteomalacia. 

Rickettsia in conjunctival epithelium of pigs, 

(962). 

in trachoma, see Trachoma. 

Rodent ulcer, see Cornea. 

Rods and cones, see Retina. 

Roentgen ray, see X ray. 

Royal Society of Medicine, Section of 
Ophthalmology, 570, 806, 1318. 

Rubrophen dye for tuberculosis of eye, (220), 
(1214), (1226). 

Rumania, contribution of, to trachoma prob- 
lem, (1103). 


Saint Louis Ophthalmic Society, 206, 443, 
939, 1437. 
San Francisco orthoptic laboratory, 1057. 
Sante Fé, trachoma campaign in northern, 
(1102). 
Sao Paulo, trachoma in S. José dos Campos, 
(1343). 
Saponin, injury to the eye, (111). 
Sarcoid, Boeck’s, see Boeck’s sarcoid. 
Sarcoma, of choroid, (840). 
diagnosed after operation for detach- 
ment, (841). 
near eye, causing exophthalmos, (355). 
sympathetic ophthalmia from nonperforat- 
ing, (1096). 
of uveal tract, (1334). 
prognosis, (355), 1064, (1096). 
Schlemm’s canal, visible, 615. 
Schools, ocular policy for, 779. 
for trachomatous children, (361). 
Sclera, abscess, (1460). 
blue, (1460). 
deficiency of, bilateral, (592). 
episclera, lipoid droplets in, (968). 
staphyloma, equatorial, and retinal detach- 
ment, excision, 403. 
and see Abstracts, section six. 
Sclerectomy, see Glaucoma. 
Sclerencleisis, see Glaucoma. 
Scleritis, anoxia in, (965). 
episcleritis, role of anoxia in, (965). 
rheumatic, (1342). 
Scleroderma and ocular involvement, (106). 
Scleroperikeratitis, progressive, pathogen- 
esis, (968). 
Sclerosis, multiple, 202. 
tuberous, fundus changes in, (1335). 
relation of drusen of optic nerve to, 
(104). 
retinal, 731. 
Scotoma, action of calcium and magnesium 
ions on edemagenic, (1471). 
annular, 196. 
associated with menstruation, 507, (833). 
central, (217). 
scintillating, prognosis, (359). 
Scotometer, (714), (1211). 
Screen test, 156, 812. 
Selective draft and medical preparedness, 
210. 
Sensitivity, light and color, see Perception. 
and immunity in experimental ocular 
tuberculosis, (845). 
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Short-wave therapy, effect of, on normal 
and diseased eyes, (1212). 
Shwartzman toxins, ocular reaction to 
(1341). 
Silver, colloidal protein therapy of pneumo- 
coccic infections, (1455). 
nitrate, for trachomatous pannus, (1458). 
prophylaxis, (227), (1222). 
salts, effect of, on eye, (1213). 
Sinuses, see Nasal accessory sinuses. 
Skiascopy, see Refraction. 
Sleep, the eye and, (1091). 
Slitlamp, epilation forceps for use with, 
(836). 
portable, 1190. 
Snellen chart, see Visual acuity. 
Sodium iodate, toxic for retina, (602). 
Sodium light, see Light. 
Sodium nitrite for retrobulbar neuritis, (346). 
Spatula, single and double-ended, 66. 
— lenses, antiglare, for night driving, 


(223). 
bifocal, (223). 
colored, modification of vision by, (716). 
contact, (717), 949. 
aid in fitting, 439. 
corneal molding for, (227). 
diagnostic, of lucite, (215). 
gonioscope, (1211). 
Hamblin- Dalloés, (516). 
in refraction, 443. 
for straightening eyes, 933. 
lacquered, for obscuring vision, (224). 
prescription for, (1217). 
prisms of thermoplastic material, (221). 
transposition of, 1308. 
for use with respirators, (960). 
Spectrum, blue-green region of, (222). 
Spherophakia with glaucoma, 247, 944. 
Spielmeyer-Vogt’s disease, see Amaurotic 
idiocy. 
Splenic extract for glaucoma, (725). 
Sporotrichosis, palpebral, (1332). 
Spring catarrh, see Conjunctivitis. 
Staphylococcus, antibacterial action of tears 
on, 635. 
aureus, and panophthalmitis, (826). 
Stereopsis, binocular, see depth under Per- 
ception. 
Stereoscopic pictures, Russian, (1102). 
Stevens-Johnson disease, see Erythema mul- 
tiforme. 
Stilling color plates, see Color blindness. 
Stomatitis in erythema multiforme, (90), 


568. 
Strabismus, (720). 
angle of, determination of, (462). 
convergent, (463), 694. 
accommodative, (89). 
mirrorlike in twins, (462). 
of, (961), (1220). 
functional, (1453). 
treatment, (464), (1221), (1452), (1453). 
critique of, (462). 
nonoperative, 1022, (1221). 
and operative. 1418. 
orthoptics, (89), (223), 1299, (1451). 
in concomitant strabismus, (962). 


Strabismus, (continued). 
treatment, (continued). 
nonoperative, (continued). 
orthoptics, (continued). 
at Milwaukee Children’ 
1019. Hospital 
spectacles of complementar 
(1220). P Y colors, 
operative, (1219), (1221), (1222), 1418, 
prism spectacles after, (464). 
for vertical, (462), (1452), 
vertical, (462). 
and see Muscles. 
Streptothrix infection of canaliculus, 682, 
ulfanilamide, appearance of, in aqu 
(1449). 
compounds in ophthalmology, 292, 339, 
428, (1214). 
and see Sulfonamides. 
for corneal leasions, (91). 
distribution of, in aqueous, (232). 
in ocular fluids and tissues, (959), 
effect of, on Koch-Weeks bacillus, (1455). 
fundus hemorrhages from, (714). 
for inclusion conjunctivitis, (964). 
myopia from, acute, transitory, (217), 3 
(461), 567, (715), 895, 935, (1218), i219" 
for mass). gonorrheal, (1076), (1454), 
55) 
local use in, 314, 453, (466). 
neonatorum, 
sympathetic, 49. 
for —— (90), 174, (720), (964), 1035, 
(107 
recurrence after, (225). 
for vaccinia of the eyes, (108). 
Sulfapyridine, distribution of, between blood, 
aqueous, and cornea, 60. 
for ulcus serpens corneae, (724). 
Sulfathiazole, permeation of, in eye, (957). 
temporary blindness from, (1329). 
Sulfonamide therapy, 339, (1214), (1449), 
(1456). 
cibazol, (1214). 
irgamid, (1214). 
p-amino benzol-sulfamide 
myopia from, (1218), (1219). 
septoplyx, (1454). 
streptocide, (1448). 
tioseptal, (1448). 
ultraseptyl, (1454). 
Surgery, ocular, 701, 954. 
adhesive tape for use after, (959). 
celluloid shield for postoperative wounds, 
(959). 
plastic, 205. 
embryonal eri? for, (466). 
placenta for, (1332). 
prothesis for, (716). 
problems, (218). 
retinal, (829). 
sterilization of conjunctiva before, (715). 
technique and instruments in, (100). 
in World War I, 1439. 
and see Operations. 
Sufrutan’s principles of ocular therapy, 
(1101) 
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res, black and white silk, 1192. 
Syinblepharon, surgery of, (465). 
Sympathetic ophthalmia, (97), (231). 

after cataract extraction, (232). 

etiology, (1080). 

from sarcoma, (1096). 
athogenesis O 

frerapy for, (1080). 
atophanyl and sodium salicylate, (96). 
sulfanilamide, 49. 

and see Abstracts, section seven. 

Syadrome, Adair-Dighton’s, see Van der 

Hoev 

Adie’s, (97), (98), 202, (233), (1461). 

anterior choroid artery, (844). 

baso-frontal, 1312. 

cavernous sinus, (476). 

chiasmatic, (832). 

prechiasmal, (476). 

Gunn’s, 806, 808, (1093). 

Hand- Schiiller-Christian, 946. 

Harada’s, (725), (1462). 

Heerfordt’s, 806. 

Laurence-Moon-Biedl, 588. 

Marfan’s, (238), (474), (972), (1467). 

nasal ganglion, (226). 

orbital apex and sphenoid-fissure, (350), 
(356). 

Siegrist, (725). 

Van der Hoeve’s, 57, 700. 

Syphilis, hereditary, inflammations of the 
eye in, (605). 
interstitial keratitic, (837), (966). 
iris changes in, (1462). 
ocular, 67, 72. 

among the Mongols, (360). 
of optic nerve, 119, (348), (1090), (1471). 
and tonic pupils, (1462). 
treatment, 68. 

tryparsamide, (348). 

with vitamin-B therapy, (219). 
Systemic disease and parasites, (113), (359), 

(481), (603), (844), (1099), (1341). 


Tachycardia, paroxysmal, ocular compres- 
sion in, (1342). 

Tape, adhesive, (959). 

Targesin in ophthalmology, (1455). 

Tarsus, aplasia of, (351). 
turning of, for trachomatous entropion, 

(837). 

Tasmania, superficial punctate keratitis in, 
(592). 

Tay-Sachs disease, see Amaurotic idiocy. 

Tears, see Lacrima. 

Teeth, see Focal infection. 

Teletraumatism, retinal, 537. 

Tension, ocular, see Glaucoma. 

Terrien’s disease, see Keratoleptynsis, 

Testicular extract, effect on cicatricial ec- 
tropion, (1333). 

— cephalic, after injury to eyeball, 

Therapeutics and sporstians. (217), (459), 
(714), (957), (1212), (144 

Therapy, SuSrutan’s principle of, (1101). 
ultrashort wave, (217), (1212). 
ultraviolet, (722). 
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Thrombosis of retinal vein, (1088). 
development of clinical picture in, (103). 
heparin for, (598). 
X-ray therapy for, (241). 

Thymol, action — and cod-liver oil in de- 
sensitizing, (958) 

Thyroid disease, blepharochalasis and, (478). 
exophthalmic, 527, (1330), (1331). 

first symptom of, 1423. 

malignant, after thyroidectomy, (106). 

optic atrophy in, (1091 

X-ray treatment of, (249). 
extraocular muscles in, 75, (1452). 

Thyroidectomy, effect of, on allergic ex- 
perimental keratitis, (592), 

Thyroid extract, effect of, on dark adapta- 

tion, (976), 
prolonged administration on eye, (1329). 

Tioseptal, see Sulfonamides. 

Tobacco amblyopia, oe Amblyopia. 

Tobit, blindness of, (84 

Tonometer, (1226). 

Tonoscopy, see Retinal blood vessels. 

Torticollis ocularis, atypical, (224). 

Toti’s operation, see Dacryocystorhino- 
stomy. 

Trachoma, in Asmara, (1344). 
—_ against, role of visiting nurse in, 


in Rumania, (1102). 

in northern Santa Fe. (1102). 
classification of, (1345). 
cornea, — histology of follicular, 

(968). 
medication, oxycyanide, 
(966). 
silver nitrate, (1458). 
surgery, Denig’s, (229), (720). 
embryonal tissue for, (466). 
slitlamp picture of reaction to, (464). 
corpuscles of, see rickettsia. 
diagnosis, (1224). 
from cytology of tarsal conjunctiva, 
(1074). 

doubtful, (1223). 
distribution of, in the United States, (115). 
entropion due to, see Lids. 
etiology of, 1326. (1455). 

Prowazek bodies, (90), (225), 1326. 
experimental data from Madras, (467). 
history of, 1326. 
incidence of, in San José dos Campos, 

(1343). 
inclusion-body conjunctivitis with, (721). 
involving caruncle, (226). 
pathogenesis of, (90). 
pathology of, (467). 
rickettsia in, (964 
schools for trachomatous eee, (361). 
serologic reactions in, (1455 
treatment of, antimony, (590), (591). 

chemotherapy, 85, 

deseptyl, (226). 
silver colloidal protein, (1455). 
sulfanilamide, (90), 174, (720), (964), 
1035, (1075), (1223), (1456). 
recurrence after, (225). 
for military candidates, (590). 
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Trachoma, ( continued). 
treatment of, 
suction, (107 6). 
surgical, tarsectomy, (1223). 
transplantation of conserved sclera, 
(591). 
and tuberculin allergy, (1454). 
virus, Weil-Felix reaction in, (721). 
Transfusion, see Blood transfusion. 
Transillumination, see Illumination. 
Transilluminator, (216). 
—— see Cornea; and see Kera- 


oplas 
ae ‘drill, (596). 
sharpening, (235). 
Trephining, see Glaucoma. 
Trial case, see Spectacle lenses. 
Trichiasis, operation aa placenta for, (1332). 
Van Millingen’ (352 
Trichinosis involving conjunctiva, (465). 
Trichloracetic acid for iris prolapse, (1214). 
Trimethoxy-dioxy-oxotritane, see Rubro- 
phen. 
Trinidad, Bitot’s spots in, 1029. 
Triturum viridescens, exchange of eyes with 
Amblystoma punctatum, (362). 
Trochlear palsy, surgical treatment of, 565. 
Trombeteira (Datura arborea, D. fastulosa 
L.), mydriatic and cycloplegic principle in, 
(1213). 
Trypanosomiasis, (844). 
Tryparsamide therapy, of syphilis and ocu- 
lar effect, (348). 
and vitamin deficiency, (219). 
a obstructing central retinal vein, 
Tuberculin, allergy, effect of, on trachoma- 
tous process, (1454). 
consensual ocular 
(1450). 
reaction in ophthalmology, 1067. 
therapeutic, for ocular conditions, 86, 
(1213). 
Tuberculoma of eye, (1472). 
Tuberculosis, got disease, (345). 
ocular, (1213), 1 
allergy in, iste 
of choroid, vitreous changes in, (976). 
of conjunctiva, (89), (1454 
Parinaud’s syndrome (1455). 
experimental, (845), (1099), 1316. 
human and, (1342). 
iridocyclitis, (970). 
metastatic, (1342), (1447). 
panophthalmitis from, (95), (1331). 
retinal periphlebitis, (830). 
a of, antituberculin of Ymikov, 


desensitization to, 


irradiation, 1317. 
rubrophen dye, (220), (1214). 
toxic syndrome in, 1392. 
Van Lint test in metastatic, (1447). 
vitamins A and C deficiency in, (835). 
Tumors, (108). (353), (478), (600), (828), 


(1094), (1333). 
of brain, see Brain. 


of caruncle, (109), (1333). 
of choroid, 569, (1095), (1337). 


Tumors, (continued). 
of choroid, (continued). 
carcinoma, metastatic, mamma 
(478), (1335). (353), 
rectum, (840). 
melanocarcinoma, (1096). 
melanoma, malignant, 807, (1334), 
with drusen formation of Papilla, 


( 
perithelioma, (354). 
sarcoma, (840), (841). 
of ciliary body, dictyoma, early, (1095), 
melanoma, em, (109). 
myoma, (110 
of conjunctiva, Boeck’s sarcoid, (225), 
epithelioma, (1337). 
pigmented, (1334). 
hyperkeratosis, (591). 
lymphoma, (109). 
melanosis, malignant change in, 808, 
papillomata, (108). 
reticuloma, (1336). 
sub-, lymphoid, (479). 
of cornea, keloid, (601). 
corneoconjunctival dermoid, 698. 
cysts, see Cysts. 
of eye, (601). 
lymphocytoma, (354). 
melanosarcoma, (838). 
melanosis, (354), (838). 
sarcoma in region of, (355). 
tuberculoma, (1472). 
of iris, Boeck’s sarcoid, (98). 
carcinoma, metastatic, 81, (355). 
melanosis, (98). 
of lacrimal gland, adenocarcinoma, (600). 
Boeck’s sarcoidosis of, (108), 675. 
of lacrimal sac, carcinoma, (479). 
of lids, carcinoma, 74. 
epithelioma, (354). 
neurofibromatosis, (479). 
neuromyoarterial glomus, (839). 
of limbus, epithelioma, (1334). 
of meibomian gland, carcinoma, (1096). 
epithelioma, (351). 
nasopharyngeal, ocular symptoms from, 
(833). 


of oculomotor nerve, neurofibroma, (1334), 
of optic nerve, 570, 1144. 
disc, angioendothelioma, (110). 
phacoma, (1335 
extension of Sena melanoma into, (111). 
glioma, 570 
meningioma, 570. 
of orbit, 386, 497, 1071, (1335), (1336). 
angioma, (1335 ). 
carcinoma, (355). 
metastatic, (1094). 
from (353). 
chloroma, (109 
fibroma, (110). 
lymphoblastoma, follicular, (1334). 
lymphoma, (600). 
melanoma, malignant, (109). 
neurinoma, (1337). 


psammoma, 664, (1095). 
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s, (continued). 
(continued). 
removal, by transcranial attack, (839), 
1071. 
of plica semilunaris, nevocarcinoma, (225). 
of retina, angiomatosis, (240), (841), 
(1095), (1336). 
— bilateral, metastatic, mam- 


y, 63. 
dikt: (1095), 
epithelioma, 
glioma, 1354. 
heredity in, (478). 
prognosis, 355). 
pseudo-, 1 
(839). 
radium, (838). 
melanosarcoma, (1094). 
phakoma, (478) 
of uvea, melanoma, 


diathermy coagulation, 


malignant, (111), 
( 
sarcoma, (1334). 
prognosis, 385), 1064, (1096). 

Twins, convergent strabismus in, (462). 
ophthalmologic conditions in. 816. 
refractive errors of, (1219). 

Tyloma of tarsal conjunctiva, (591). 

Tyndallimetry, limits of, in anterior cham- 
ber, 51, 699. 

Typhoid- -H antibody concentration and ex- 
perimental corneal ulcer, (92). 


Ulcers, see Cornea. 

Ultrashort-wave therapy in ophthalmology, 
(217), (1212) 

Ultraviolet-light radiation for disease of lid 
border and cornea, (722). 

United States, fifty years of ophthalmology 

in, (1101). 
Naval Academy, myopia at, (1102). 

Uvea, disease of, 1063. 
ectropion, (232). 

Uveal tract, sympathetic disease, and aque- 
ous humor, (95), (231), ay (595), (724), 
(969), (1080), (1226), (146 

Uveitis, and alopecia, etc., (233). 
anoxia in, (470). 
in arthritis, 701. 
bilateral, with retinal detachment, (98). 
glaucoma with, 702. 
treatment, short wave, (1212). 
vascular basis of, (470). 

Uveoparotid fever, (1080). 
and Boeck’s sarcoid, (231). 


Vaccine, gonococcal, (99). 
Vaccinia, ocular involvement from, (94), 
(108). 257, (590). 
Van Millingen grafting, see Trichiasis. 
Vasoneurosis with eye symptoms, (92). 
Ventriculography, cortical blindness follow- 
ing, (833). 
Verhoeff membrane, (1103). 
Vestibulo-retinal reflex, (1229). 
Vision, basis of, 1 
color, _ green region of the spectrum, 


defective, see Color blindness. 


Vision, (continued). 
color, (continued). 
effect of, alcohol on, (599). 
adrenalin on, (222). 
influence of, in study of microscopic 
anatomy, (221). 
in insects, (847). 
tests, with polychromatic plates, (960). 
and see Color plates. 
and see Color blindness; and see Per- 
ception, and see Abstracts, section 
three, 
defective, optical illusions from, (222). 
effect of other wi activities on, (220). 
loss of, sudden, (957). 
macular, sparing of, in occipital lobectomy, 
(475), (833). 
night, testing, (1450). 
and see Perception; and see Abstracts, 
section three. 
Visual acuity, extrafoveal, as measured with 
Snellen test letters, 303. 
modification of, by protective colored 
lenses, (716). 
requirements for Army, Navy, and avia- 
tion, 1438. 
test of, for automobile drivers, (846). 
Betts method, (115). 
for large groups, (221), 779. 
charts, (1450). 
colored, (461). 
distance, for children, (1451). 
illuminator for, 1061. 
in schools, (115), (606), 1170, (1344). 
Snellen, extrafoveal vision acuity 
measured by, 303. 
illumination standardization of, 287. 
measure of effect of reduced con- 
trast on, (1217). 
for industry, (1102). 
near, chromatic, (718). 
Visual cortex, angiospasm of, (106). 
Visual fields, color, effect of sound on limits 
of, (960). 
in experimental night aeatoeats (1451). 
defects, brain tumors and, (834). 
vo localizations, neural mechanisms of, 
12 
Visual mechanisms, critical intensities for 
visual flicker, (1450). 
Visual threshold for blue, in youth, age, and 
aphakia, (716). 
Visual tracts and centers, (105), (348), (475), 
(599), (832), (1091), (1471). 
Visual tracts, 1207. 
lesions of, third visual neuron, (1471). 
Visual zone, 579. 
Vitamins— 
A, of blood, in adult gonorrheal con- 
junctivitis, (91). 
and biophotometer test, Sete). 
dark adaptation and, (826 
as measurement of status, (714). 
B2, (605), (1215). 
C, cataract and, (238). 
deficit— 
A, (242), (604). 
corneal necrosis and, (966). 
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Vitamins, (continued). 
deficit, (continued). 
A, (continued). 
effect of, on dark adaptation, (344), 
703, (1086). 
hemeralopia and color fields in, (1451). 
and keratoconus, 214. 
ocular tuberculosis and, (835). 
and visual acuity, (243). 
‘B-complex, ocular conditions associated 
with, (481), (605), (1100), 1233, 1265. 
in corneal ulcer, (91). 
C, ocular tuberculosis and, (835). 
E, keratoconjunctivitis, etc., and, (1100). 
effect of, on eye, (1342). 
on light sense, (1219). 
in lens, 69. 
therapy, 1325. 
A, (94 


burbot-liver oil intramuscularly, (715). 
ointment, for epithelization, (219). 
B, (1215). 
B-complex, (1215), (1223). 
B;, tryparsamide reaction and, (219). 
for corneal ulcer, (91). 
K, in sprue-cataract postoperative hem- 
otrhage, (1449). 
C, for corneal inflammation, (1078). 
for incipient senile cataract, (100). 
P. P. (nicotinic acid), for vernal con- 
junctivitis, (1223). 
Vitreous, adhesions of, with retina in retinal 
detachment, (824). 
changes, in tuberculous choroiditis, (976). 
cholesterin crystals in, (233).- 
detachment of, (1329). 
experimental, 1349. 
globular, posterior, 1314. 
traumatic, see Injuries. 
expansion tendency curve of, (829). 
hemorrhage, recurrent, (240). 
zonule, and ciliary processes, (827). 
and see Abstracts, section ten. 
Vogt’s localization of foreign bodies, (355). 


Von Recklinghausen’s disease, 
fibromatosis. see 
War, ophthalmic literature and, 711. 
ophthalmic questions in, (115), (1102) 
and see Injuries. : 
Washington University School of Medicine 
retinal-detachment surgery in, results 445 
Water-drinking test, see Glaucoma. ° 
Weil’s disease, ocular involvement in, (98) 
Weil-Felix seroreaction in trachoma, (721), 
White, Joseph A., 1208. ‘ 


. Wilson’s hepato-lenticular degeneration, 559 


Wolfe, Claude Thomas, 955. 
Wollaston and hemianopsia, 1053, 
Woodruff, Thomas Adams, 1209, 
Wootton, Herbert Wright, 1072. 


Xanthomatosis bulbi, (1092). 
Xeroderma pigmentosum, ocular complica. 
tions in, 570. 
Xerophthalmia 
(1225). 
Xerosis in glass blowers, (593). 
X-ray, examination, for diagnosis of intra- 
ocular foreign body, bloody, bone 
free, (1340). 
in firearm injury of orbit, (1338). 
injury, see Injury; and see Cataract. 
therapy, for corneal ulcer, (91). 
for iridocyclitis, tuberculous, (970). 
for ocular tumor, lymphoma, (600). 
for phlegmon of lacrimal sac, (1333). 
for retinal-vessel disease, (241). 


from biliary deficiency, 


Ydmurt, ocular disease, etc., in, (1345). 

Yearbook of the eye, ear, nose, and throat, 
1940, 212. 

Yellow oxide of mercury, bacterial proper- 
ties of, (1214). 


Zinc sulphate, bacterial properties of, (1214), 
Zona, ophthalmic, see Herpes. 
Zoster, see Herpes zoster. 


TO THOSE EYE PHYSICIANS WHO 
FIT ARTIFICIAL EYES 


Mager & Gougelman offer to eye physicians, who are located in cities in which adequate 
stocks of artificial eyes are not available, access to their large and well assorted stock. Thru 
the use of our color and size chart (sent gratis to eye-physicians) and the mailing of selec- 
tions on memorandum, eye physicians are enabled to fit their patients anywhere with a 
minimum of delay and expense. Charge is made only for the eye retained, all others being. 
returnable at no cost. Over 125,000 eyes, no two alike, from which to make selection. 


For over ninety years this house has specialized in the making and fitting of artificial eyes. 
Constant research and contact with the world’s leading eye physicians has developed many 
improvements from the earlier efforts until today Mager & Gougelman are acknowledged 
the leading artisans in this country. 


MAGER & GOUGELMAN, Inc. 


WESTERN DIVISION 


CHICAGO DETROIT MILWAUKEE KANSAS CITY 
30 N. Michigan Ave. 805 Empire Bldg. 630 Empire Bldg. 1300 Rialto Bidg. 
CLEVELAND PITTSBURGH ST. LOUIS MINNEAPOLIS 
913 Schofield Bldg. 801 May Bldg. 810 Metropolitan Bldg. 325 Medical Arts Bldg. 
EASTERN DIVISION 
NEW YORK PHILADELPHIA BOSTON WASHINGTON, D.C. 


510 Madison Ave. 1930 Chestnut St. 230 Boylston St. 311 Albee Bidg. 
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this Holiday Season 
we extend our Cordial Thanks for 


| the many Evidences of your Friendship 
‘ during the Past Year. 


True Vision eventually will bring true 
appreciation of the professional knowledge & 
and skill required in examining, refracting, 


prescribing and/or interpreting, fitting and 
servicing. Glasses will be rightfully thought of 
as therapeutic devices prescribed when neces- 
. sary to produce visual efficiency. 
» At. this Christmastide we pledge our 
-continued effort toward creating True 
. Vision the American Way. 
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